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Commissioner for Patents 
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Alexandria, VA 22313-1450 



Sir: 



This Brief is presented in support of the Appeal filed 24 May 2004, from the final 
rejection of claims 21-48 and 50-70 of the above-identified application under 37 C.F.R. §§1.113 
and 1.191. 

This Brief is being submitted as set forth in 37 C.F.R. § 1.192(a). Please charge 
Deposit Account No. 13-4895 the fee for filing this Brief under 37 C.F.R. § 1.17(f). 

I. REAL PARTY IN INTEREST 

The real party in interest of the above-identified patent application is the assignee, 
3M Innovative Properties Company. 
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02 FC:1402 340.00 DA 



Appellants' Brief on Appeal Page 2 of 24 

Serial No.: 09/822,651 
Confirmation No.: 9447 
Filed: 30 March 2001 

For: WEB HAVING DISCRETE STEM REGIONS 



II. RELATED PRIOR AND PENDING APPEALS, INTERFERENCES OR JUDICIAL 
PROCEEDINGS 

There are no appeals, interferences, or judicial proceedings known to Appellants' 
Representatives which would directly affect, be directly affected by, or have a bearing on the 
Board's decision in the pending appeal. 

III. STATUS OF CLAIMS 

Claims 21-48 and 50-70 are rejected and are the subject of this Appeal (see 
Appendix I). Claims 1-20 and 49 have been canceled. 

IV. STATUS OF AMENDMENTS 

No amendments have been presented after issuance of the Final Office Action on 
23 December 2003. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

For the purposes of this appeal, a concise explanation of the subject matter 
defined in each of the independent claims involved in this appeal is provided below. These 
explanations are not intended and should not be used to limit the scope of the claims. 

Claim 21: A Web Construction 

With reference to Figures 1 , 3, and 4, claim 21 recites a web construction that includes a 
web (10) coextensive with the web construction, wherein the web (10) includes two opposing 
sides (18 & 19) and an indefinite length. A plurality of discrete polymeric regions (14) are fused 
to a first major side (18) of the web (10). A plurality of stems (12) extend from each discrete 
polymeric region (14). See, e.g., Specification, p. 2, lines 2-26; and p. 4, lines 19-29. 
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Claim 40: A Web Construction 

Claim 40 recites a web construction that includes an elastic web (10) coextensive with the 
web construction. See, e.g., Specification, p. 5, lines 28-31; and p. 1 1, line 5 to p. 13, line 24, as 
well as Figures 1, 3, and 4. A plurality of discrete polymeric regions (14) are fused to a first 
major side (18) of the web (10). A plurality of stems (12) extend from each discrete polymeric 
region (14). See, e.g., Specification, p. 2, lines 2-26; and p. 4, lines 19-29. The web (10) defines 
a localized plane and the stems (12) are oriented at an angle that is not normal to the localized 
plane. See, e.g., Specification, p. 2, lines 8-13; p. 5, lines 1-2; p. 7, lines 1-21; p. 10, lines 18-22; 
and Figure 8. 

Claim 48: A Web Construction 

Claim 48 recites a web construction that includes an elastic web (10) coextensive with the 
web construction, the elastic web including loop structures. See, e.g., Specification, p. 2, lines 
24-26; p. 5, lines 17-22 & 28-31; and p. 1 1, line 5 to p. 13, line 24. A plurality of discrete 
polymeric regions (14) are fused to a first major side (18) of the web (10). A plurality of stems 
(12) extend from each discrete polymeric region (14). See, e.g., Specification, p. 2, lines 2-26; 
and p. 4, lines 19-29. The stems (12) are adapted to lock with the loop structures of the web (10). 
See, e.g., Specification, p. 2, lines 24-26 and p. 5, lines 21-22. 

Claim 56: A Mechanical Fastener 

Claim 56 recites a mechanical fastener that includes a nonwoven web (10) with at least 
one discrete polymeric region (14) fused to one major side (18) of the nonwoven web. 
Specification, p. 2, lines 2-26, p. 4, lines 16 to p. 5, line 2. A plurality of discrete polymeric 
regions (14) are fused to a first major side (18) of the web (10). A plurality of stems (12) extend 
from each discrete polymeric region (14). See, e.g., Specification, p. 2, lines 2-26; and p. 4, lines 
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19-29. The polymer of the at least one discrete polymeric region (14) is entangled with a fibrous 
surface of the web (10). See, e.g., Specification, Example 13, p. 17, line 30 to p. 18, line 15. 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

A. Whether claims 21-31, 33-35, 37, 39, 40, 42-48, 50-53, and 55 are patentable 
under 35 U.S.C. § 1 02(b) as anticipated by Thomas (U.S. Patent No. 5,586,37 1 ). 

B. Whether claims 21-26, 28-31, 33, 39, 40, 42-48, 50-53, and 55 are patentable 
under 35 U.S.C. § 102(b) as anticipated by Wessels et al. (U.S. Patent No. 5,669,120). 

C. Whether claims 32, 41 , and 54 are patentable under 35 U.S.C. §103(a) over 
Thomas (U.S. Patent No. 5,586,371) in view of Murasaki (U.S. Patent No. 5,643,651). 

D. Whether claim 36 is patentable under 35 U.S.C. § 103(a) over Thomas (U.S. 
Patent No. 5,586,371). 

E. Whether claim 38 is patentable under 35 U.S. C. § 103(a) over Thomas (U.S. 
Patent No. 5,586,371) in view of Shephard et al. (U.S. Patent No. 6,205,623). 

F. Whether claims 32, 41, and 54 are patentable under 35 U.S.C. 103(a) over 
Wessels et al. (U.S. Patent No. 5,669,120) in view of Murasaki (U.S. Patent No. 5,643,651). 

G. Whether claims 34-37 are patentable under 35 U.S.C. § 103(a) over Wessels et 
al. (U.S. Patent No. 5,669,120). 

H. Whether claims 40, 42-48, 50-53, 55, 56, and 58-70 are patentable under 35 
U.S.C. 103(a) over Wessels et al. (U.S. Patent No. 5,669,120) in view of Allen et al. (U.S. Patent 
No. 5,547,531). 
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VII. ARGUMENT 

A. Claims 21-31, 33-35, 37, 39, 40, 42-48, 50-53, and 55 are patentable over 
Thomas (U.S. Patent No. 5,586,371) under 35 U.S.C. § 102(b), 

Claims 21-31, 33-35, 37, 39, 40, 42-48, 50-53, and 55 stand rejected under 35 U.S.C. 
§102(b) over Thomas (U.S. Patent No. 5,586,371). Appellants respectfully disagree and request 
review and reversal of this rejection by the Board. 

Appellants submit that claims 21-31, 33-35, 37, 39-40, 42-53 and 55 are not anticipated 
by Thomas because Thomas does not teach each and every element of the rejected claims. For a 
claim to be anticipated under 35 U.S.C. § 102(b), each and every element of the claim must be 
found in a single prior art reference. Anticipation requires that a single reference contain all of 
the elements of the claims at issue and that the elements be disclosed in the combinations recited 
by the claims. See, e.g., Shearing v. lolab Corp., 975 F.2d 1541, 1544-1545, 24 USPQ2d 1133, 
1 136 (Fed. Cir. 1992); Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 
1920 (Fed. Cir. 1989), cert, denied, 493 US 853 (1989); Perkin-Elmer Corp. v. Computervision 
Corp., 732 F.2d 888, 894, 221 USPQ 669, 673 (Fed. Cir. 1984), cert, denied, 469 US 857 (1984). 

Each of the independent claims subject to this rejection (i.e., claims 21, 40, and 48) 
recites a plurality of discrete polymeric regions fused to a first major side of the web. A plurality 
of stems extends from each discrete polymeric region of the plurality of polymeric regions. 

In contrast to claims 21, 40, and 48, the Examiner has identified, within the disclosure of 
Thomas, an array of loops 22 attached to a substrate 24. Each individual loop is attached to the 
substrate 24 by a base 26. In other words, the identified portions of Thomas show that each 
"discrete polymeric region" provides only a single loop. 

Nonetheless, the Examiner asserts that a row of loop components in Thomas equates to a 
"discrete polymeric portion." Even if, for the sake of argument, one were to consider a row of 
adjacent loop components the equivalent of the claimed discrete polymeric regions, the loop 
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components form only loops, not stems. That is, each loop is "severed from the distal end 30" 
(see Figure 1) where it then engages the adjacent loop while molten and forms the "solid loop 
structure 22." See, e.g., Thomas, col. 5, line 59 - col. 6, line 8. Thus, Thomas does not disclose 
any "stems" in the loop structure 22. 

In the Advisory Action dated May 18, 2004, the Examiner asserted that the "word 'stem' 
can be interpreted according to Merriam Webster's Collegiate Dictionary, as 'something held to 
resemble a plant stem', loop stems 28 clearly cover claimed stems." Advisory Action, pp. 2-3 
(May 18, 2004). This new definition of "stem" was presented in an attempt to address 
Appellants' arguments. Appellants disagree with this assertion by the Examiner. 

Moreover, Appellants note that the newly offered definition of "stem" is inconsistent with 
a position taken earlier by the Examiner. In the Final Office Action, the Examiner asserted that 
"[t]he Office Action does not equate the loops of Thomas with stems. Each loop or hook in 
Thomas has a base portion, a stem portion and upper portion." In other words, the Examiner 
previously asserted that the loops of Thomas include a "stem portion," but now asserts that the 
loops are themselves "stems." 

In fact, Thomas itself does not describe the loops as "stems" or as having "stem portions" 
as asserted by the Examiner in the two conflicting interpretations of Thomas. Rather, the term 
"stem" is used by Thomas only in connection with hooks, not loops. The conflicting 
interpretations of the teachings of Thomas as offered by the Examiner in support oft this rejection 
only serve to emphasize Appellants' position, i.e., that this rejection is not supported by Thomas 
and that a proper case of anticipation has not been established. 

Another assertion presented earlier in support of this rejection relates to the 
differentiation between "shanks" and "stems" in Thomas. In the Final Office Action, the 
Examiner asserted that Thomas teaches that "... shanks are stems (See column 4, line 53). . . ." 
Final Office Action, p. 5 (December 23, 2003) (emphasis in original). A close review of the 



Appellants' Brief on Appeal Page 7 of 24 

Serial No.: 09/822,65 1 
Confirmation No.: 9447 
Filed: 30 March 2001 

For: WEB HAVING DISCRETE STEM REGIONS 

cited passage reveals that Thomas actually equates shanks and stems only with respect to the 
formation of hooks, not loops. The Examiner, however, relied on this passage relating to hooks 
in combination with the teachings of Thomas with respect to loops. The hook structures 
disclosed by Thomas are, however, limited to one hook per base and the Examiner has admitted 
that the "hook structures 44 do not form claimed 'discrete polymeric regions'." Advisory Action, 
p. 2 (May 18, 2004). 

In other words, the Examiner's assertions in support of this anticipation rejection mix and 
match various features of the hook and loop structures in combinations that are not taught by 
Thomas. Anticipation, however, requires that a single reference contain all of the elements of the 
claims at issue and that the elements be disclosed in the combinations recited by the claims. See, 
e.g., Shearing v. lolab Corp., 975 F.2d 1541, 1544-1545, 24 USPQ2d 1 133, 1 136 (Fed. Cir. 
1992); Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 
1989A cert, denied, 493 US 853 (1989); Perkin-Elmer Corp. v. Compute rvision Corp., 732 F.2d 
888, 894, 221 USPQ 669, 673 (Fed. Cir. 1984), cert, denied, 469 US 857 (1984). 

The Examiner has also asserted, in support of this rejection, that Thomas teaches a 
plurality of "discrete arrays (polymeric regions)" that are "deposited in a liquid state and pressed 
to a substrate 24 by a backing roll 62, i.e., fused to the substrate . . . ." Office Action, p. 5 
(December 23, 2003) (emphasis in original). The Examiner also asserted that Thomas teaches 
fusing a polymeric material to a substrate because "Thomas also deposits a polymeric material on 
a substrate 24 in a liquid (molten) state and presses into cavities by a roll 62 (See Fig. 5; column 
5, lines 36-58)." Office Action, p. 5 (December 23, 2003) (emphasis in original). Appellants 
respectfully disagree. 

The actual transfer of polymer as taught by Thomas is described as "... a manufacturing 
process which is similar to a process commonly known as rotary screen printing...." Thomas, 
col. 5, lines 29-3 1. The backing roll 62 does not press the polymer to the substrate as asserted in 
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the Office Action. Rather, the backing roll 62 holds the substrate against the print cylinder 60 

while polymer is extruded through apertures 56 in the print cylinder 60 onto the surface of the 

substrate 24. The following excerpt from Thomas describes transfer of the polymer to the 

substrate in more detail: 

The second roll, referred to as the backing roll 62, provides the reaction against the 
print cylinder 60 to position the substrate 24 against the print cylinder 60 as the 
substrate 24 passes through the nip 58. Liquid, thermally sensitive material, 
preferably thermoplastic material, from which the loops 22 are eventually formed is 
supplied from a heated source, such as a heated pressure bar 72. The thermally 
sensitive material is forced into the apertures 56 by a doctor blade 74 as the print 
cylinder 60 is rotated about its centerline. The thermally sensitive material is then 
extruded from the apertures 56 onto the substrate 24 in the desired pattern. 
Thomas, col. 5, lines 48-58. 

In other words, Thomas does not teach (or suggest) that the backing roll 62 press the 
polymer to the substrate 24 as asserted in support of this rejection and such assertions cannot be 
used to support this anticipation rejection. 

Further, Appellants disagree with the assertion that Thomas teaches polymeric regions 
that are "fused" to a substrate to a degree that supports an anticipation rejection. Thomas does not 
explicitly teach that the polymeric materials are "fused" to the substrate, but rather teaches only 
that the bases of the loops or hooks are "deposited" on the substrate. As such, the assertion that 
the bases of the hooks or loops of Thomas are fused to the substrate is based on inherency, i.e., 
that Thomas inherently teaches fused polymeric regions. 

The standard for inherency with respect to anticipation, however, requires that the 
asserted result (i.e., fused polymeric regions) must necessarily result from the process disclosed 
in Thomas. "In relying upon the theory of inherency, the examiner must provide a basis in fact 
and/or technical reasoning to reasonably support the determination that the allegedly inherent 
characteristic necessarily flows from the teachings of the applied prior art." Ex parte Levy, 17 
USPQ2d 1461, 1464 (Bd. Pat. App. & Inter. 1990). See also, In re Robertson, 169 F.3d 743, 
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745, 49 USPQ2d 1949, 1950-51 (Fed. Cir. 1999) ("Inherency may not be established by 
probabilities or possibilities. The mere fact that a certain thing may result from a given set of 
circumstances is not sufficient.") Appellants respectfully submit that the burden of establishing 
anticipation through inherency has not been met in the present rejection. 

Appellants respectfully submit that claims 22-31, 33-35, 37, 39, 42-47, 50-53, and 55, 
which depend from one of independent claims 21, 40, and 48, are not anticipated by Thomas for 
the same reasons as presented above for claims 2 1 , 40, and 48. In addition, such dependent 
claims each recite additional elements that further support patentability when combined with 
their respective independent claims. 

For at least the above reasons, Appellants submit that claims 21-31, 33-35, 37, 39-40, 42- 
48, 50-53, and 55 are not anticipated by Thomas. Review and reversal of this rejection by the 
Board are, therefore, respectfully requested. 

B. Claims 21-26, 28-31, 33, 39, 40, 42-48, 50-53, and 55 are patentable over 
Wessels et ah (U.S. Patent No. 5,669,120) under 35 U.S.C. § 102(b). 

Consideration of the patentability of the different groups of claims subject to this 
rejection as identified below are respectfully requested. 

Claims 21-26, 28-3 1, 33. 39, 40, 42-48, 50-53, and 55 

Claims 21-26, 28-31, 33, 39, 40, 42-48, 50-53, and 55 stand rejected under 35 U.S.C. 
§102(b) over Wessels et al. (U.S. Patent No. 5,669,120). Appellants respectfully disagree and 
request review and reversal of this rejection by the Board. 

Appellants submit that claims 21-26, 28-31, 33, 39, 40, 42-48, 50-53, and 55 are not 
anticipated by Wessels et al. because Wessels et al. does not teach each and every element of the 
rejected claims as is required for a rejection based on anticipation. See, e.g., Shearing v. lolab 
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Corp., 975 F.2d 1541, 1544-1545, 24 USPQ2d 1 133, 1 136 (Fed. Cir. 1992); Richardson v. 
Suzuki Motor Co., 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989), cert denied, 
493 US 853 (1989); Perkin-Elmer Corp. v. Computervision Corp., 732 F.2d 888, 894, 221 USPQ 
669, 673 (Fed. Cir. 1984), cert, denied, 469 US 857 (1984). 

Each of the independent claims subject to this rejection (i.e., claims 21, 40, and 48) 
recites a plurality of discrete polymeric regions fused to a first major side of the web . A plurality 
of stems extends from each discrete polymeric region of the plurality of polymeric regions. 
Figure 1 of Appellants' specification clearly illustrates one example of the claimed configuration. 

In contrast to claims 21, 40, and 48, Wessels et ah discloses a molded surface fastener 
wherein a synthetic resin (that forms hook elements) encapsulates the substrate (see, e.g., Figure 
4A-4F). In fact, Wessels et al. makes clear that the woven or knit cloth to be used "must have 
adequate pores for the passage of molten resin." (Col. 3, lines 36-37). Thus, when 
manufactured, the molten resin passes through the pores of the woven or knit cloth "to embed the 
foundation structure of the pile woven or knit cloth in the molten resin." (Col. 4, lines 14-20, 
emphasis added). 

Thus, the resin that forms the hooks in Wessels et al. does so by encapsulating, i.e., 
flowing through, its base substrate rather that fusing to a first major side as recited by the claims. 
As a result, Wessels et al. cannot anticipate claims 21, 40, and 48. In support of the anticipation 
rejection based on Wessels et al., it is asserted that "the 'encapsulation' in Wessels et al. achieves 
polymeric regions fused to a first major side of the web." Office Action, p.6 (December 23, 
2003) (emphasis in original). Appellants respectfully disagree. 

The definition of "fused" as used by the Examiner to support a finding that polymeric 
regions that encapsulate a substrate are equivalent to "polymeric regions fused to a first major 
side" of a substrate is unduly broad. The claims should be interpreted by giving the words used 
in the claims "the broadest reasonable meaning of the words in their ordinary usage as they 
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would be understood by one of ordinary skill in the art, taking into account whatever 
enlightenment by way of definitions or otherwise that may be afforded by the written description 
contained in applicant's specification; 1 MPEP § 21 1 1, p. 2100-47 (8 ,h Ed., Rev. 2, May 2004) 
(citing In re Morris, 127 F.3d 1048, 1054-55, 44 USPQ2d 1023, 1027-28 (Fed. Cir. 1997). In 
addition, n [t]he broadest reasonable interpretation of the claims must also be consistent with the 
interpretation that those skilled in the art would reach. Id. 

Appellants respectfully submit that the meaning of "fused to a first major side of the web" 
as recited in each of the independent claims subject to this rejection cannot be reasonably 
broadened to include encapsulation of the entire web as asserted. For example, nowhere does the 
specification hint that encapsulation of the entire web is contemplated as being equivalent to 
fusing the polymeric regions to a surface of the web. In fact, the specification explicitly recites 
that although polymeric regions are located on one major surface of the web, some embodiments 
may include polymeric regions fused to both major surfaces of the web. See, e.g., Specification, 
p. 4, lines 26-29. In addition, the figures provided to illustrate exemplary embodiments of the 
invention all depict polymeric regions fused to a surface of the web, not encapsulating the entire 
thickness of the web. 

In view of the above, Appellants submit that attempts to broaden the meaning of "fused to 
a major surface of the web" to include encapsulation of a web as taught by Wessels et al. is not 
consistent with the interpretation that would be reached by one of ordinary skill in the art. As a 
result, that interpretation cannot be relied on to support the anticipation rejection based on 
Wessels et al. 

In response to Appellants' arguments, the Examiner asserted that "Figures 4A-4F do not 
show that resin, which forms hook elements, encapsulates the substrate. As admitted by 
Appellants, the resin passes through the pores of woven or knit cloth to embed the foundation 
structure of the woven or knit cloth." Advisory Action, p. 3 (May 18, 2004). Appellants submit 
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that whether the resin "encapsulates" or "embeds" the substrate, the result is the same - the 
substrate is completely contained within the base of the resin structure and the resin structures are 
not "fused to a major surface of the web" as recited in the rejected claims. 

The Examiner also asserts, in the Advisory Action, that Appellants have failed to provide 
a negative limitation that the polymeric regions do not embed the substrate. Appellants 
respectfully submit that because the language "fused to a major surface of the substrate" (when 
properly construed in view of the specification) clearly indicates that the polymeric regions are 
fused to a major surface, no such limitation is necessary to distinguish the rejected claims. 

Claims 22-26, 28-31, 33, 39, 42-47, 50-53, and 55, which depend from one of 
independent claims 2 1 , 40, and 48, are not anticipated by Wessels et al. for the same reasons as 
presented above. In addition, such dependent claims each recite additional elements that further 
support patentability when combined with their respective independent claims. 

For at least the above reasons, Appellants submit that claims 21-26, 28-31, 33, 39, 40, 42- 
48, 50-53, and 55 are not anticipated by Wessels et al. Review and reversal of this rejection of 
this rejection by the Board are, therefore, respectfully requested. 

Claims 23. 42-48, 50-53 & 55: 

Claims 23, 42-48, 50-53 & 55 stand rejected under 35 U.S.C. § 102(b) over Wessels et al. 
(U.S. Patent No. 5,669,120). Appellants respectfully disagree and request review and reversal of 
this rejection by the Board for the reasons presented below (in addition to the reasons presented 
above). 

All of claims 23, 42-48, 50-53 & 55, in variation or another, recite an elastic web. In the 
response filed on April 23, 2004, Appellants noted that Wessels et al. does not teach the use of an 
elastic web and, thus, cannot anticipate these claims because Wessels does not teach each and 
every element of the rejected claims. See, e.g., Shearing v. lolab Corp., 975 F.2d 1541, 1544- 
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1545, 24 USPQ2d 1 133, 1 136 (Fed. Cir. 1992); Richardson v. Suzuki Motor Co., 868 F.2d 1226, 
1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989), cert, denied, 493 US 853 (1989); Perkin-Elmer 
Corp. v. Computervision Corp., 732 F.2d 888, 894, 221 USPQ 669, 673 (Fed. Cir. 1984), cert, 
denied, 469 US 857(1984). 

Appellants have challenged the Examiner to identify where or how Wessels et al. taught 
the use of elastic webs. The Examiner has not, however, identified where Wessels et al. teach 
the use of an elastic web because Wessels et al. does not do so. In fact, the Examiner has 
admitted that "Wessels et al. fail to teach that the web construction comprises nonwoven elastic 
material." Office Action, p. 7 (July 30, 2003). 

Because Wessels et al. does not teach or disclose the use of elastic substrates, the 
anticipation rejection of claims 23, 42-48, 50-53 and 55 over Wessels et al. cannot be sustained. 
Review and reversal of this rejection by the Board are, therefore, respectfully requested. 

C. Claims 32, 41, and 54 are patentable over Thomas (U.S. Patent No. 
5,586,371) in view of Murasaki (U.S. Patent No. 5,643,651) under 35 U.S.C. § 103(a). 

Claims 32, 41, and 54 stand rejected under 35 U.S.C. § 102(e) over Thomas (U.S. Patent 
No. 5,586,371), in view of Murasaki (U.S. Patent No. 5,643,651). Appellants respectfully 
disagree and request review and reversal of this rejection by the Board. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art references must teach or suggest all the claim limitations. See, e.g., In re 
Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 
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Appellants submit that claims 32, 41, and 54 are not prima facie obvious over Thomas in 
view of Murasaki because the cited references do not teach or suggest all of the claim limitations. 
As stated above in regard to the 35 U.S.C § 102(b) rejection of claims 21, 40, and 48 (from 
which claims 32, 41, and 54 depend), Thomas does not teach every element of claims 21, 40, and 
48 (e.g., a plurality of stems extending from each discrete polymeric region, polymeric regions 
fused to a first major side of the web, and fusing of the polymeric material to the web). In 
support of this rejection, the Examiner has not identified how the missing elements are 
suggested. Nor has the Examiner identified anything in Murasaki that remedies the deficiencies 
of Thomas. 

Further, the Examiner has not identified how or why one of ordinary skill in the art would 
modify the teachings of Thomas with those of Murasaki to reach the claimed invention. The 
Examiner has mistakenly equated the loops of Thomas with stems (as discussed herein with 
respect to the anticipation rejection based on Thomas) and then combined the actual hook or 
stem fasteners of Murasaki to reach the claimed invention. First, Appellants disagree that the 
loops of Thomas are equivalent to "stems" as recited in the present invention (as discussed 
herein). 

Second, Appellants disagree with the assertion that one of ordinary skill in the art would 
consider modifying the loops of Thomas to obtain "loops" oriented in different directions as 
asserted in the Office Action. No discussion is provided as to how one of ordinary skill in the art 
could accomplish this goal, or whether there would be any reasonable likelihood of success in 
obtaining loops oriented in different directions. As a result, Appellants respectfully submit that a 
proper prima facie case of obviousness has not been presented. 

In support of this rejection, it was asserted that "[t]he Office Action does not equate the 
loops of Thomas with stems. Each loop or hook in Thomas has a base portion, a stem portion 
and upper portion." This assertion is not, however accompanied by identification of where or 
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how Thomas discloses that each loop includes "a base portion, a stem portion and upper portion. " 
Thomas itself does not describe the loops as having stems. Rather, the term "stem" is used by 
Thomas in connection with hooks, not loops. Loops do not have stems because they are simply 
loops. Attempts to mix the teachings of Thomas with respect to hooks and loops are not 
supported by the reference itself and cannot be used to form the basis for a proper prima facie 
case of obviousness. 

For at least these reasons, Appellants submit that claims 32, 41, and 54 are not prima 
facie obvious over Thomas in view of Murasaki. Review and reversal of this rejection by the. 
Board are, therefore, respectfully requested. 

D. Claim 36 is patentable over Thomas (U.S. Patent No. 5,586,371) under 35 
U.S.C. § 103(a). 

Claim 36 stands rejected under 35 U.S.C § 103(a) over Thomas (U.S. Patent No. 
5,586,371). Appellants respectfully disagree and request review and reversal of this rejection by 
the Board. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art references must teach or suggest all the claim limitations. See, e.g., In re 
Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

Appellants submit that claim 36 is not prima facie obvious as asserted because Thomas 
does not teach or suggest all of the claim limitations. As discussed above in regard to the 35 
U.S.C. § 102(b) rejection of claim 21 (from which claim 36 depends), Thomas does not teach 
every element of claim 21 (e.g., a plurality of stems extending from each discrete polymeric 
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region, polymeric regions fused to a first major side of the web, and fusing of the polymeric 
material to the web). In support of this rejection, the Examiner has not identified how the 
elements missing from Thomas are suggested. As a result, a prima facie case of obviousness has 
not been established for claim 36 in view of Thomas. 

For at least these reasons, Appellants submit that claim 36 is not prima facie obvious in 
view of Thomas. Review and reversal of this rejection by the Board are, therefore, respectfully 
requested. 

E. Claim 38 is patentable over Thomas (U.S. Patent No. 5,586371) in view of 
Shephard et al. (U.S. Patent No. 6,205,623) under 35 U.S.C. § 103(a). 

Claim 38 stands rejected under 35 U.S.C. § 103(a) over Thomas (U.S. Patent No. 
5,586,371) in view of Shephard et al. (U.S. Patent No. 6,205,623). Appellants respectfully 
disagree and request review and reversal of this rejection by the Board. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art references must teach or suggest all the claim limitations. See, e.g., In re 
Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

Appellants submit that claim 38 is not prima facie obvious over Thomas in view of 
Shephard et al. because the cited references do not teach or suggest all of the claim limitations. 
As stated above in regard to the 35 U.S.C. § 102(b) rejection of claim 21 (from which claim 38 
depends), Thomas does not teach every element of claim 21 (e.g., a plurality of stems extending 
from each discrete polymeric region, polymeric regions fused to a first major side of the web, and 
fusing of the polymeric material to the web). In support of this rejection, the Examiner has not 
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identified how the missing elements are suggested. Nor has the Examiner identified anything in 
Shephard et al. that remedies the basic deficiencies of Thomas or identified how one of ordinary 
skill in the art would modify the teachings of Thomas with those of Shephard et al. to reach the 
claimed invention. 

In addition, Appellants respectfully submit that even if, for the sake of argument, a 
mushroom fastener is equivalent to a hook for fastening purposes, a prima facie case of 
obviousness would require some reasonable expectation of success for the asserted modification. 
Id. Given that the teachings of Thomas are entirely directed at the manufacture of hooks or 
loops by severing strands of polymer under tension such that the severed strands recoil to form 
loops, Appellants submit that a proper prima facie case of obviousness would require that the 
Examiner identify or discuss how one of ordinary skill in the art would modify the teachings of 
Thomas to provide mushroom shaped fasteners as recited in claim 38. No such discussion has, 
however, been provided and, as a result, a prima facie case of obviousness has not been 
established. 

Appellants note further that Shephard et al. does not teach or suggest the formation of a 
"mushroom head" on a loop. Such actions are limited to stems or hooks, not loops. Any 
assertion that Shephard et al. teaches or suggests the formation of a mushroom head on the loops 
of Thomas are, therefore, not supported by the cited references and cannot be relied upon as the 
basis for prima facie obviousness. 

For at least the above reasons, Appellants submit that claim 38 is not prima facie obvious 
over Thomas in view of Shephard et al. Review and reversal of this rejection by the Board are, 
therefore, respectfully requested. 



Appellants' Brief on Appeal Page 18 of 24 

Serial No.: 09/822,65 i 
Confirmation No.: 9447 
Filed: 30 March 2001 

For: WEB HAVING DISCRETE STEM REGIONS 

F. Claims 32, 41. and 54 are patentable under 35 U.S.C. § 103(a) over Wessels 
et al. (U.S. Patent No. 5,669,120) in view of Murasaki (ILS. Patent No. 5,643,651) 

Consideration of the patentability of the different groups of claims subject to this 
rejection as identified below are respectfully requested. 

Claims 32. 41 & 54: 

Claims 32, 41, and 54 stand rejected under 35 U.S.C. § 103(a) over Wessels et al. (U.S. 
Patent No. 5,669,120) in view of Murasaki (U.S. Patent No. 5,643,651). Appellants respectfully 
disagree with this rejection and request review and reversal by the Board. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art references must teach or suggest all the claim limitations. See, e.g., In re 
Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

Appellants submit that claims 32, 41, and 54 are not prima facie obvious over Wessels et 
al. in view of Murasaki because the cited references do not teach or suggest all of the claim 
limitations. As stated above in regard to the 35 U.S.C. § 102(b) rejection of claims 21, 40, and 
48 (from which claims 32, 41, and 54 depend), Wessels et al. does not teach, or even suggest, 
each and every element of claims 21, 40, and 48 (e.g., polymeric regions fused to a first major 
side of the web). In support of this rejection, the Examiner has not identified how the missing 
elements are suggested. Nor has the Examiner identified anything in Murasaki that remedies the 
deficiencies of Wessels et al. 

Because the Examiner has not identified why or how one of ordinary skill in the art would 
combine/modify the cited references to reach the inventions recited in claims 32, 41, and 54, 
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Appellants submit that a proper case of prima facie obviousness has not been established. 
Review and reversal of the rejection of claims 32, 41, and 54 as obvious over Wessels et al. in 
view of Murasaki are, therefore, respectfully requested. 

Claims 41 & 54: 

Claims 41 & 54 stand rejected under 35 U.S.C. §103(a) over Wessels et al. (U.S. Patent 
No. 5,669,120) in view of Murasaki (U.S. Patent No. 5,643,651). Appellants respectfully 
disagree with this rejection and request review and reversal by the Board. Appellants 
respectfully disagree and request review and reversal of this rejection by the Board for the 
reasons presented below (in addition to the reasons presented above with respect to claims 32, 
41, and 54 together). 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art references must teach or suggest all the claim limitations. See, e.g., In re 
Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

Claims 41 and 48, in one variation or another, recite an elastic web. In the response filed 
on April 23, 2004, Appellants noted that the cited references do not teach or suggest the use of an 
elastic web. The Examiner has not identified why or how one of ordinary skill in the art would 
combine/modify Wessels et al. and Murasaki to reach the inventions recited in claims 41 and 48 
(which recite an elastic web). 

Because the Examiner has not identified why or how one of ordinary skill in the art would 
combine/modify the cited references to reach the inventions recited in claims 41 and 54, 
Appellants submit that a proper case of prima facie obviousness has not been established. 
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Review and reversal of the rejection of claims 41 and 54 as obvious over Wessels et al. in view 
of Murasaki are, therefore, respectfully requested. 

G. Claims 34-37 are patentable under 35 U.S.C. §103(a) over Wessels et aL 
(U.S. Patent No. 5,669 ,120). 

Claims 34-37 stand rejected under 35 U.S.C. § 103(a) over Wessels et al. (U.S. Patent No. 
5,669,120). Appellants respectfully disagree with this rejection and request review and reversal 
by the Board. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art references must teach or suggest all the claim limitations. See, e.g., In re 
Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

Appellants submit that claims 34-37 are not prima facie obvious over Wessels et al. 
because the cited reference does not teach or suggest all of the claim limitations. As stated above 
in regard to the 35 U.S.C. § 102(b) rejection of claim 21 (from which claims 34-37 depend), 
Wessels et al. does not teach, or even suggest, each and every element of claim 21 (e.g., 
polymeric regions fused to a first major side of the web). In support of this rejection, the 
Examiner has not identified how the missing elements are suggested as would be required for a 
proper prima facie obviousness rejection. 

Because the Examiner has not identified why or how one of ordinary skill in the art would 
modify Wessels et al. to reach the inventions recited in claim 34-37, Appellants submit that a 
proper case of prima facie obviousness has not been established. Review and reversal of the 
rejection of claims 34-37 as obvious over Wessels et al. are, therefore, respectfully requested. 



Appellants 9 Brief on Appeal Page 21 of 24 

Serial No.: 09/822,651 
Confirmation No.: 9447 
Filed: 30 March 2001 

For: WEB HAVING DISCRETE STEM REGIONS 

H. Claims 40, 42-48, 50-53, 55, 56, and 58-70 are patentable under 35 U.S.C. 
§103(a) over Wessels et al. (U.S. Patent No. 5,669,120) in view of Allen et al. (U.S. Patent 
No. 5,547,531) 

Consideration of the patentability of the different groups of claims subject to this 
rejection as identified below are respectfully requested. 

Claims 40, 42-48, 50-53, 55, 56, and 58-70 

Claims 40, 42-48, 50-53, 55, 56, and 58-70 stand rejected under 35 U.S.C. § 103(a) over 
Wessels et al. (U.S. Patent No. 5,669,120) in view of Allen et al. (U.S. Patent No. 5,547,531). 
Appellants respectfully disagree with this rejection and request review and reversal by the Board. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art references must teach or suggest all the claim limitations. See, e.g., In re 
Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

As stated above with regard to the 35 U.S.C. § 102(b) rejection of claims 40 and 48 (from 
which claims 42-48, 50-53, and 55 depend), Wessels et al. does not teach each and every element 
of claims 40 and 48 (e.g., polymeric regions fused to a first major side of the web). In support of 
this rejection, the Examiner has not identified how the missing elements are suggested. Nor has 
the Examiner identified anything in Allen et al. that remedies the basic deficiencies of Wessels et 
al. 

Furthermore, these same arguments apply equally to independent claim 56 and its 
dependent claims 58-70 even though claims 56 and 58-70 were not rejected as anticipated by 



Appellants' Brief on Appeal Page 22 of 24 

Serial No.: 09/822,65 1 
Confirmation No.: 9447 
Filed: 30 March 2001 

For: WEB HAVING DISCRETE STEM REGIONS 

Wessels et al. because the patentable limitations recited in claim 40 are also found in independent 
claim 56. 

Because the Examiner has not identified why or how one of ordinary skill in the art would 
combine/modify the cited references to reach the inventions recited in claims 40, 42-48, 50-53, 
55, 56, and 58-70, Appellants submit that a proper case of prima facie obviousness has not been 
established. Review and reversal of the rejection of claims 40, 42-48, 50-53, 55, 56, and 58-70 
as obvious over Wessels et al. in view of Allen et al. are, therefore, respectfully requested. 

Claims 56 and 58-70: 

Claims 56 and 58-70 stand rejected under 35 U.S.C. § 103(a) over Wessels et al. (U.S. 
Patent No. 5,669,120) in view of Allen et al. (U.S. Patent No. 5,547,531). Appellants 
respectfully disagree with this rejection and request review and reversal by the Board. 

To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art references must teach or suggest all the claim limitations. See, e.g., In re 
Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

In addition to the reasons presented above with respect to the obviousness rejection of 
claims 40, 42-48, 50-53, 55, 56, and 58-70, Appellants note that independent claim 56 also 
recites that the polymer of the at least one discrete polymeric region is entangled with a fibrous 
surface of the nonwoven web. The Examiner has not identified such a teaching in either Wessels 
et al. or Allen et al. 

If it is the Examiner's intent to rely on inherency to supply the missing feature, the 
Examiner has not discussed how or why such a feature would inherently be found in either 
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reference. The standard for inherency requires that the asserted result (i.e., entanglement) must 
necessarily result from the process disclosed in one of the references. "In relying upon the theory 
of inherency, the examiner must provide a basis in fact and/or technical reasoning to reasonably 
support the determination that the allegedly inherent characteristic necessarily flows from the 
teachings of the applied prior art." Ex parte Levy, 17 USPQ2d 1461, 1464 (Bd. Pat. App. & 
Inter. 1990). See also, In re Robertson, 169 F.3d 743, 745, 49 USPQ2d 1949, 1950-51 (Fed. Cir. 
1999) ("Inherency may not be established by probabilities or possibilities. The mere fact that a 
certain thing may result from a given set of circumstances is not sufficient.") Appellants 
respectfully submit that the burden of establishing inherency has not been met in the present 
rejection. 

In addition, this rejection is based on the combination of Wessels et al. in view of Allen et 
al. in which the woven or knit web of Wessels et al. is replaced by the nonwoven fibrous web 
joined to an elastic backing as disclosed by Allen et al. The asserted combination does not, 
however, possess a reasonable expectation of success as required for a proper prima facie case of 
obviousness. 

Wessels et al. describe in great detail the need for the polymeric material of the hooks to 
encapsulate the substrate. See, e.g., Wessels et al., col. 3, line 1 to col. 4, line 67. In contrast, the 
elastomeric backings 34 of Allen et al. are generally described as films, with no specific need for 
openings that would allow encapsulation as discussed in connection with Wessels et al. As a 
result, Appellants respectfully submit that the asserted modification of Wessels et al. using the 
substrates of Allen et al. would not reasonably be expected to form a successful product. 

Furthermore, given the relative timing of the two patents, it seems clear that the inventors 
of Wessels et al. knew of the existence of nonwoven webs and dismissed their use in connection 
with their invention. In fact, Wessels et al. explicitly recite that woven or knitted webs are the 
only ones considered for use in connection with the process, stating that "since the pile core sheet 
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is manufactured by weaving or knitting . . ." Wessels et al., col. 10, lines 54-56. It is clear that 
Wessels et al. did not contemplate that other substrates could be used in connection with their 
invention and the rejection based on Wessels et al. in view of Allen et al. provides no substantive 
reasoning as to why the proposed modifications would be attempted by one of ordinary skill in 
the art or successful if tried. 

For at least the above reasons, Appellants submit that claims 56 and 58-70 are not prima 
facie obvious over Wessels et al. in view of Allen et al. Review and reversal of this rejection are, 
therefore, respectfully requested. 

VIII. Summary 

For the foregoing reasons, Appellants respectfully request that the Board review 
and reverse the rejections of claims 21-48 and 50-70 as discussed herein and that notification of 
the allowance of these claims be issued. 
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APPENDIX I. 

Serial No.: 09/822,651 
Docket No.: 54407US006 



Pending, rejected claims 21-48 and 50-70 are provided below. 
1-20. (Canceled) 

2 1 . (Rejected) A web construction comprising: 

a web coextensive with the web construction, wherein the web comprises two opposing 

sides and an indefinite length; 

a plurality of discrete polymeric regions fused to a first major side of the web; and 
a plurality of stems extending from each discrete polymeric region of the plurality 

of polymeric regions. 

22. (Rejected) A web construction according to claim 21 , wherein the web comprises 
loop structures adapted to lock with the plurality of stems. 

23. (Rejected) A web construction according to claim 21 , wherein the web comprises an 
elastic web. 

24. (Rejected) A web construction according to claim 21 , wherein the web comprises 
fibrous material. 

25. (Rejected) A web construction according to claim 2 1 , wherein the web comprises a 
porous web. 
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26. (Rejected) A web construction according to claim 21 , wherein the web comprises 
woven web material. 

27. (Rejected) A web construction according to claim 2 1 , wherein the web comprises 
nonwoven web material. 

28. (Rejected) A web construction according to claim 2 1 , wherein the web comprises knit 
web material. 

29. (Rejected) A web construction according to claim 2 1 , wherein the plurality of discrete 
regions comprises a plurality of stripes extending over the first major side of the web. 

30. (Rejected) A web construction according to claim 21 , wherein the plurality of discrete 
regions comprises a plurality of patches on the first major side of the web. 

3 1 . (Rejected) A web construction according to claim 2 1 , wherein the web defines a 
localized plane, and wherein the plurality of stems is oriented at an angle that is not normal to the 
localized plane. 



32. (Rejected) 
localized plane, and 
localized plane, and 



A web construction according to claim 21, wherein the web defines a 
wherein the plurality of stems is oriented at an angle that is not normal to the 
further wherein the plurality of stems is angled in multiple directions. 
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33. (Rejected) A web construction according to claim 21, wherein the web defines a 
localized plane, and wherein the plurality of stems is oriented at an angle that is not normal to the 
localized plane, and further wherein the plurality of stems is angled in the same direction. 

34. (Rejected) A web construction according to claim 2 1 , wherein the plurality of discrete 
regions covers between 1 and 99 percent of the first major side of the web. 

35. (Rejected) A web construction according to claim 21, wherein the plurality of discrete 
regions covers between 20 and 80 percent of the first major side of the web. 

36. (Rejected) A web construction according to claim 2 1 , wherein the plurality of discrete 
regions covers between 5 and 25 percent of the first major side of the web. 

37. (Rejected) A web construction according to claim 2 1 , wherein the plurality of discrete 
regions is separated from one another by an average of approximately 0.05 and 30 centimeters. 

38. (Rejected) A web construction according to claim 21 , wherein each stem of the 
plurality of stems comprises a mushroom head. 

39. (Rejected) A web construction according to claim 21, wherein each stem of the 
plurality of stems comprises a hook. 

40. (Rejected) A web construction comprising: 

an elastic web coextensive with the web construction; 

a plurality of discrete polymeric regions fused to a first major side of the web; and 
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a plurality of stems extending from each discrete polymeric region of the plurality of 
polymeric regions, wherein the web defines a localized plane, and wherein the plurality of stems 
is oriented at an angle that is not normal to the localized plane. 

41 . (Rejected) A web construction according to claim 40, wherein the web defines a 
localized plane, and wherein the plurality of stems is oriented at an angle that is not normal to the 
localized plane, and further wherein the plurality of stems is angled in multiple directions. 

42. (Rejected) A web construction according to claim 40, wherein the web defines a 
localized plane, and wherein the plurality of stems is oriented at an angle that is not normal to the 
localized plane, and further wherein the plurality of stems is angled in the same direction. 

43. (Rejected) A web construction according to claim 40, wherein the plurality of discrete 
regions comprises a plurality of stripes extending over the first major side of the web. 

44. (Rejected) A web construction according to claim 40, wherein the plurality of discrete 
regions comprises a plurality of patches on the first major side of the web. 

45. (Rejected) A web construction according to claim 40, wherein the web comprises 
loop structures adapted to lock with the plurality of stems. 

46. (Rejected) A web construction according to claim 40, wherein the web comprises 
fibrous material. 
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47. (Rejected) A web construction according to claim 40, wherein the web comprises a 
porous web. 

48. (Rejected) A web construction comprising: 

an elastic web comprising loop structures, wherein the elastic web is coextensive with the 
web construction; 

a plurality of discrete polymeric regions fused to a first major side of the web; and 
a plurality of stems extending from each discrete polymeric region of the plurality of 

polymeric regions, wherein the plurality of stems is adapted to lock with the loop structures of 

the web. 

49. (Canceled) 

50. (Rejected) A web construction according to claim 48, wherein the web comprises 
fibrous material. 

5 1 . (Rejected) A web construction according to claim 48, wherein the plurality of discrete 
regions comprises a plurality of stripes extending over the first major side of the web. 

52. (Rejected) A web construction according to claim 48, wherein the plurality of discrete 
regions comprises a plurality of patches on the first major side of the web. 



53. (Rejected) 
localized plane, and 
localized plane. 



A web construction according to claim 48, wherein the web defines a 
wherein the plurality of stems is oriented at an angle that is not normal to the 
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54. (Rejected) A web construction according to claim 48, wherein the web defines a 
localized plane, and wherein the plurality of stems is oriented at an angle that is not normal to the 
localized plane, and further wherein the plurality of stems is angled in multiple directions. 

55. (Rejected) A web construction according to claim 48, wherein the web defines a 
localized plane, and wherein the plurality of stems is oriented at an angle that is not normal to the 
localized plane, and further wherein the plurality of stems is angled in the same direction. 

56. (Rejected) A mechanical fastener comprising: 

a nonwoven web with at least one discrete polymeric region fused to a first major side of 
the nonwoven web such that polymer of the at least one discrete polymeric region is entangled 
with a fibrous surface of the nonwoven web; and 

a plurality of stems extending from the at least one discrete polymeric region. 

57. (Rejected) A mechanical fastener according to claim 56, wherein the nonwoven web 
comprises a composite comprising a film layer. 

58. (Rejected) A mechanical fastener according to claim 56, wherein the nonwoven web 
comprises an elastic web. 

59. (Rejected) A mechanical fastener according to claim 56, wherein the at least one 
discrete polymeric region is surrounded by exposed portions of the nonwoven web. 

60. (Rejected) A mechanical fastener according to claim 56, wherein the at least one 
discrete polymeric region comprises a stripe extending over the first major side of the nonwoven 
web. 
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61. (Rejected) A mechanical fastener according to claim 56, wherein the at least one 
discrete polymeric region comprises a plurality of discrete polymeric regions on the first major 
side of the nonwoven web. 

62. (Rejected) A mechanical fastener according to claim 61 wherein the plurality of 
discrete polymeric patches are separated from one another by an average of approximately 0.05 
to 30 centimeters. 

63. (Rejected) A mechanical fastener according to claim 56, wherein the at least one 
discrete polymeric region covers between 1 and 99 percent of the first major side of the 
nonwoven web. 

64. (Rejected) A mechanical fastener according to claim 56 wherein the at least one 
discrete polymer region covers between 20 and 80 percent of the first major side of the 
nonwoven web. 

65. (Rejected) A mechanical fastener according to claim 56, wherein the at least one 
discrete polymer region covers between 5 and 25 percent of the first major side of the nonwoven 
web. 

66. (Rejected) A mechanical fastener according to claim 56, wherein each stem of the 
plurality of stems comprises a mushroom head. 

67. (Rejected) A mechanical fastener according to claim 56, wherein each stem of the 
plurality of stems comprises a hook. 
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68. (Rejected) A mechanical fastener according to claim 56, wherein the mechanical 
fastener comprises a diaper fastener. 

69. (Rejected) A mechanical fastener according to claim 57, wherein the nonwoven web 
comprises elastic material. 

70. (Rejected) A mechanical fastener according to claim 60, wherein the stripe extends in 
a transverse direction across the nonwoven web. 
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[57] ABSTRACT 

The invention is a refastenable mechanical fastening system 
including rows of female loops joined to a substrate. The 
loops taper from the base to the distal end and are typically 
nonperpendicularly oriented relative to the plane of the 
substrate. The shanks of each loop may also have an 
azimutbal angle relative to the machine direction of the 
substrate. Each loop includes an opening for receiving a 
portion of the prong of a male hook component The loops 
are manufactured by the process of extruding liquid material 
through the apertures of a depositing member onto a moving 
substrate to form the base of the loop, stretching the liquid 
materia] in a direction parallel to the plane of the substrate, 
severing the stretched material to form a distal end which 
fuses with an adjacent amount of stretched material to forma 
loop. The advantageous usage of the fastening system in an 
article of manufacture, such as a disposable absorbent 
article, and more specifically, a diaper is also disclosed. 

9 Claims, 5 Drawing Sheets 
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METHOD FOR MANUFACTURING 
REFASTENABLE FASTENING SYSTEMS 
INCLUDING A FEMALE LOOP FASTENING 
COMPONENT AND THE PRODUCT 
PRODUCED THEREFROM 



FIELD OF THE INVENTION 

The present invention relates to refastcnable fastening 
systems comprising a male component and a female com- 10 
ponent, and relates more particularly to the female compo- 
nent including free formed loops and the process of manu- 
facturing such female components. 
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Refastenable fastening devices of the book and loop 
variety are currently widely used. Such refastenable fasten- 
ing devices have been used in clothing, disposable articles, 
and various miscellaneous articles such as safety belts and 20 
the like. Such devices are used when it is desirable to create 
a refastenable bond between two or more articles or between 
several surfaces of the same article. In certain applications, 
these refastenable fastening devices have replaced conven- 
tional buckles, zippers, buttons, snaps, tie fasteners, and 25 
sewing. 

A popular type of mechanical fastener currently in wide 
use which utilizes mechanical entanglement to create a 
refastenable bond is sold under the trademark "VELCRO". 
VELCRO fastening devices are described in greater detail in 30 
U.S. Pat. No. 2,717,437; U.S. Pat No. 3,009,235; U.S. Pat 
No. 3,266,113; U.S. Pat No. 3,550,837; U.S. Pat. No. 
4,169,303; and U.S. Pat. No. 4,984339; among others. 

VELCRO fasteners utilize two components, a male com- 35 
ponent and a female component The male and female 
components are often referred to as the hook and loop 
components, respectively. The hook component consists of 
a fabric which contains a plurality of resilient, upstanding 
hook-shaped elements. The female component of the fas- w 
tening device consists of a fabric containing a plurality of 
upstanding loops on its surface. When the hook component 
and the loop component are pressed together in a face-to- 
face relationship to close the fastening device, the hooks 
entangle the loops forming a plurality of mechanical bonds 45 
between the individual hooks and loops. When these bonds 
have been created, the components will not generally dis- 
engage under normal conditions. However, when a gradual 
peeling force is applied to the components, disengagement 
can be easily effected. Under a peeling force, since the hooks ^ 
are comprised of a resilient material, they will readily open 
to release the loops. 

While the VELCRO type of fastening devices have been 
found to be relatively useful on disposable diapers, dispos- 
able packages, cartons and the like, the use of such fastening 55 
devices on disposable articles has been limited due to the 
fact that such fastening devices are relatively costly to 
manufacture. The high manufacturing costs are typically 
associated with both the hook and the loop components of 
these devices. go 

Conventional hook and loop components of the VELCRO 
variety are typically formed by making a fabric with a 
number of woven loops extending outwardly from a back- 
ing. The loops may be provided by weaving a base fabric 
containing supplementary threads to form the loops, or by 65 
knitting loops into a fabric In other hook and loop compo- 
nents, the loops may be formed by pleating or corrugating 



processes, where the loops are subsequently cut to form the 
hook components. 

These processes generally produce costly hook and loop 
fastening materials because they are relatively slow. The 
hook and loop components of such fastening devices are 
also usually made out of the same relatively expensive 
material. Tnis material is generally relatively expensive for 
the hook component because the material used in the hook 
component needs to be resilient so that the hooks can 
disengage from the loop component when the device is 
opened. Additionally, the material is generally relatively 
expensive due to the need of such material to be strong 
enough to hold the engaged hooks when subjected to forces 
applied on the fastening device. 

Several attempts have been made to make alternative 
types of female components for fastening devices. However, 
such attempts have generally suffered from a number of 
drawbacks. 

One such attempt is described in Ribich, et al. U.S. Pat. 
No. 3,708,833 issued on Jan. 9, 1973. The Ribich, et al. 
patent discloses a refastenable fastening device having a 
female component that comprises reticulated methane foam 
secured to a backing layer. The female component disclosed 
in the Ribich, et al. patent suffers from the drawback that 
foams typically do not have enough openings for the hooks 
of conventional hook components to penetrate. Reticulated 
foam also does not have sufficient strength to hold such 
hooks when forces are applied to the fastening device. 
Further, rnanufactnring reticulated foam is a relatively 
expensive process. 

Brumlik U.S. Pat No. 3,905,071 issued on Sep. 16, 1975 
discloses a "press-through self-gripping device/* The device 
described in the Brumlik patent does not appear to be 
suitable for use in a refastenable fastening device that 
utilizes a conventional mating hook component with resil- 
ient hooks. The fastening device disclosed in the Brumlik 
patent is intended to be used for fastening one or more sheets 
of material between a gripping member and a receiving 
member. The gripping member disclosed in the Brumlik 
patent has rigid and stiff needle-shaped elements for grip- 
ping elements. These needle-like elements are particularly 
unsuitable for use in fastening devices on disposable absor- 
bent articles. The disclosure of the Brumlik patent, thus, 
appears to be limited to the devices that employ gripping 
elements adapted to penetrate and pass through several 
sheets of material and lodge inside a receiving member. 

Therefore, there is a need for a low-cost fastening device 
for disposable articles. In particular, there is a need for such 
low-cost fastening devices to perform in a manner compa- 
rable to the more expensive commercially-available fasten- 
ing devices. 

It is an object of the present invention to provide an 
improved low-cost female component for a fastening 
devices. 

It is another object of the present invention to provide a 
female component for a fastening device that can be used 
with both corrunercially-available hook components having 
resilient individual hooks, as well as less expensive hook 
components with more brittle books than those currently in 
use. 

It is further object of the present invention to provide a 
low-cost female component that makes more efficient use of 
materials than existing fastening devices and that utilizes 
reduced amounts of expensive materials. 

It is still another object of the present invention to form a 
low-cost female component for a refastenable fastening 
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device by stacking materials on top of one another which 
have certain desired individual characteristics for entangling 
and engaging the hooks of a mating hook component 

It is a still further object of the present invention to 
provide a low-cost and improved method for producing such 5 
a female component 

These and other objects of the present invention will be 
more readily apparent when considered in reference to the 
following description and when taken in connection with the 
accompanying drawings. 10 

SUMMARY OF THE INVENTION 

The invention comprises a fastening system for attach- 
ment to a complimentary receiving surface. The fastening 15 
system includes a female component having a substrate and 
a plurality of loops formed by fusing a number of members 
comprising a base, shank and distal end portion. The base of 
the prong is joined to the substrate and the shank is con- 
tiguous with and projects outwardly from the base. The 
distal end portion is joined to the shank and projects sub- 
stantially laterally beyond the periphery of the shank. The 
shank is generally nonperpendicularly oriented relative to 
the plane of the substrate. The shank has a leading edge and 
a trailing edge defining a leading angle and trailing angle 
which are substantially different from each other, so that the 
sides of the shank are nonparallel. Optionally, the fastening 
system may include a male component including a plurality 
of books and a female component including a plurality of 
loops extending from a single substrate, wherein the hooks 
are essentially nonfused members sometimes referred to in 
the industry as prongs. 

The fastening system may be made according to the 
process comprising the steps of heating a thermally sensitive 35 
material sufficiently to reduce its viscosity for processing, 
and preferably to at least its melting point, and applying the 
material in discrete amounts to a substrate through apertures 
disposed in a predetermined configuration depending upon 
the desired loop arrangement. The substrate to which the ^ 
material is to be joined is transported in a first direction 
relative to the means for depositing the material and the 
material is deposited on the transported substrate. Once 
deposited, the material is stretched in a direction having a 
component generally parallel to the plane of the substrate 45 
and the stretched material is severed to form a distal end. 
The means for depositing the material and corresponding 
means including the apertures through which the thermally 
sensitive material is disposed are run at a relatively high rate 
of speed to cause the distal ends of the prongs to land on an ^ 
adjacent member or upon itself as desired resulting in the 
intended loop configuration as will be described in greater 
detail below. 

An illustrative and suitable use for the fastening systems 
produced by the process of the present invention is in 55 
conjunction with a disposable absorbent article, such as a 
diaper. This nonlimiting example of usage of the present 
invention is also more fully described below. 
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While the specification concludes with claims particularly 
pointing out and distinctly claiming the subject matter which 
is regarded as forming the present invention, it is believed 
that the invention will be better understood from the fol- 65 
lowing description taken in conjunction with the accompa- 
nying drawings in which: 



FIG. 1 is a perspective view of the fastening system of the 
present invention including a female component containing 
a plurality of loops and a male component containing a 
plurality of male hooks; 

FIG. 2 is a perspective view of the fastening system of the 
present invention including the male component and female 
component disposed on the same substrate; 

FIG. 3 is a side elevation view of an array of female loops 
of the present invention; 

FIG. 4 is a side elevation view of a male prong of the 
present invention; 

FIG. 5 is a side elevation view of one apparatus which can 
be used to produce the fastening systems of the present 
invention; 

FIG. 6 is a view demonstrating the alternating orientation 
of the apertures for forming loops contained on the print 
cylinder apparatus of FIG. 5; 

FIG. 7 is a top view illustrating the orientation of offset 
rows of female loops formed in line; 

FIG. 8 is a top view illustrating a row of agglomerated 



FIG. 9 is a view demonstrating the alternating orientation 
of apertures for forming both hooks and loops on a single 
substrate contained on the print cylinder apparatus of FIG. 
5; 

FIG. 10 is a side elevation view illustrating a row of self 
included loops; 

FIG. 10A is a side elevation view illustrating a row of self 
included loops; and 

FIG. 11 is a view of a disposable absorbent article 
utilizing a fastening system of the present invention, show- 
ing the topsheet and core partially cutaway. 

DETAILED DESCRIPTION OF THE 
INVENTION 

1. Overall Characteristics of the Refastenable 
Fastening System 

A preferred embodiment of the refastenable fastening 
system of the present invention is shown in FIG. 1. The 
fastening system 10 comprises a female component 20 and 
complimentary male component 34. 

The male portion of the device, hook fastening compo- 
nents (or simply "hook components' 7 ) 34 otherwise known 
in the industry as a prong comprise a base 36, such as a 
fabric 38 that has a first surface 40 and a second surface 42 
(as shown in FIG. 4). The fabric 36 contains a plurality of 
outstanding engaging elements or "hooks" 44 extending 
from the first surface 40. The hooks 44 have heads 48 
disposed on the top of the shanks or stems 46 that extend 
from the first surface. Particularly preferred hook fastening 
materials and methods of making such hook fastening 
materials are disclosed in U.S. Pat Nos. 5,326,415 which 
issued Jul. 5, 1994, to Dermis A. Thomas, et al.; 5,318,741 
which issued Jun. 7, 1994, to Dennis A. Thomas; 5,230,851 
which issued Jul 27, 1993, to Dennis A. Thomas; 5,058247 
which issued Oct 22, 1991, to Dennis A. Thomas; and 
5,116,567 which issued May 26, 1992, to Dennis A. Tho- 
mas, all of which have been commonly assigned to The 
Proctor & Gamble Company of Cincinnati, Ohio, and which 
patents are incorporated herein by reference. 

The female portion 20 of the fastening system 10 includes 
a plurality of free formed loop components (or simply "look 
components" or "female components") 22 which receive 
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and are engaged by the hooks 44 of the hook component 32. 
The female component 22 shown in FIG. 1 comprises an 
array of tree formed loops 22, joined to a substrate 24 in a 
predetermined pattern. 

As illustrated with particular reference to FIG. 3, the 5 
loops 22 have a base 26, shank 28 and distal end 30 which 
blends into another base or shank. The bases 26 of the loops 
22A contact and adhere to the substrate 24, and support the 
proximal ends of the shanks 28. The shanks 28 project 
outwardly from the substrate 24 and bases 26 in an arcuate 10 
manner. The shanks 28 terminate at a distal end 30. The 
arcuate projection of the shank 28 allows the distal end 30 
to contact and be joined to one or more adjacent loops 22 or 
to fuse with itself to thereby form an opening or openings 32 
for receiving the heads 48 of the hooks 44 as will be 15 
described in greater detail below. 

The array of loops 22 is produced by methods which yield 
free formed members 22A as described and claimed here- 
inbelow. As used herein, the term *1ree formed" means a 
structure which is formed from a material deposited onto a 20 
substrate and which is not removed from a mold cavity or 
extrusion die in solid form or with a defined shape. The free 
formed members 22A are deposited onto a substrate 24 
which will be discussed in detail hereinbelow, in a molten, 
preferably liquid state and solidify, become fused with 25 
another adjacent free formed member 22A or back upon 
itself, and upon cooling, becomes rigid to have the desired 
structure and shape as described hereinafter. 

The free formed array of loops 22 is preferably produced 3Q 
by a manufacturing process which is similar to a process 
commonly known as rotary screen printing. This process 
uses a depositing member in the form of a generally cylin- 
drical screen, referred to herein as the print cylinder 60. 
Using this process, a substrate 24 having opposed surfaces 3S 
is passed between the nip 58 of the print cylinder 60 and a 
backing roll 62, as illustrated at FIG. 5. The print cylinder 60 
and backing roll 62 have generally parallel centerlines and 
are maintained in contacting relationship with the substrate 
24 as it passes through the nip 58. The depositing member, ^ 
presently referred to as the print cylinder 60, has an array of 
perforations, as shown more clearly in FIG. 6, referred to as 
apertures 56. While the array of perforations or apertures 56 
may have differing orientations, it has been found that 
arranging them in linear offset rows as shown in FIG. 6 45 
results in a maximum number of closed loops 22 being 
formed per unit area. 

The second roll, referred to as the backing roll 62, 
provides the -reaction against the print cylinder 60 to position 
the substrate 24 against the print cylinder 60 as the substrate 50 
24 passes through the nip 58. Liquid, thermally sensitive 
material, preferably thermoplastic material, from which the 
loops 22 are eventually formed is supplied from a heated 
source, such as a heated pressure bar 72. Hie thermally 
sensitive material is forced into the apertures 56 by a doctor 55 
blade 74 as the print cylinder 60 is rotated about its center- 
line. The thermally sensitive material is then extruded from 
the apertures 56 onto the substrate 24 in the desired pattern. 

As relative displacement between the substrate 24 and 
print cylinder 60 increases, the material forming the mem- 60 
bers 22A, which eventually form the loops 22, is stretched 
in a direction having a lateral vector component, generally 
parallel to the plane of the substrate 24, forming the shank 
28 and the distal ends 30. Finally, the moil of the material 
which forms the loop is severed from the distal end 30 by 65 
severing means 70. Due to the viscoelastic properties of the 
thermoplastic, the material retracts and the engaging means 
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30 contacts the adjacent loop material as shown in FIG. 3 to 
form the array of loops 22. It is also believed that the loop 
material retracts under the influences of gravity and shrink- 
age which occur during cooling. Once the material in the 
form of member 22A fuses with an adjacent member 22A or 
back upon itself, the material then cools, and preferably 
freezes, into a solid loop structure 22 having an orifice or 
opening 32 capable of receiving a male, hook component. 
Trie openings 32 allow for entry of the hooks 44 of the hook 
component into the plane of the female component 20, while 
the shanks 28 of the loops 22 prevent withdrawal or release 
of the hooks 44 until desired by the user, or either the peel 
or shear strength of the female component 20 is otherwise 
exceeded. 

Referring to FIG. 3 to examine the make up of the female 
component 20 in more detail, the substrate 24 of the fas- 
tening system 20 should be strong enough to preclude 
tearing and separation between individual loops 22 of the 
female component 20, be a surface to which the loops 22 
will readily adhere and be capable of being joined to an 
article to be secured as desired by a user. As used herein the 
term "join** refers to the condition where a first member, or 
component, is affixed, or connected to a second member or 
component, either directly, or indirectly, where the first 
member or component is affixed' or connected to an inter- 
mediate member, or component which in turn is affixed, or 
connected, to the second member or component. The asso- 
ciation between the first member, or component, and the 
second member, or component, is preferably intended to 
remain for the life of the article. The "substrate" is any 
exposed surface to which one or more loops 22 are joined. 

The substrate 24 should also be capable of being rolled, 
to support conventional manufacturing processes, and flex- 
ible so that the substrate 24 may be bent or flexed in a 
desired configuration. However, more rigid structures such 
as cardboard or the like may also be used. The substrate 24 
should also be able to withstand the heat of the liquid 
material which forms the loops 22 being deposited thereon 
without melting or incurring deleterious effects until such 
loops 22 freeze. However, the backing roll 62 may be 
chilled, allowing the process to accommodate substrates 24 
which otherwise would not be able to withstand the heat of 
the liquid loops 22. The substrate 24 should also be available 
in a variety of widths. Suitable substrates 24 include knitted 
fabric, woven materials, nonwoven materials, rubber, vinyl 
and films, including polyolefinic films particularly and pref- 
erably polyester films. A polyester film substrate 24 having 
a basis weight of 17.1 grams per square meter (14.26 grams 
per square yard) and a thickness of about 0.008 to about 0.1 5 
millimeters (0.0003 to 0.006 inches) has been found suit- 
able. Such materials are commercially available from 
Hoechst Celanese of Greer, S.C. 29651 and sold under the 
trade name Hostaphan 2400 polyester film. 

The base 26 is the generally planar portion of the loop 22 
which is attached to the substrate 24 and is contiguous with 
the proximal end of the shank 28 of the loop. As used herein, 
the term "base" refers to that portion of the loop 22 which 
is initially in direct contact with the substrate 24 and 
supports the shank 28 of the loop 22. It is not necessary that 
a demarcation be apparent between the base 26 and the 
shank 28. It is preferred that the shank 28 not separate from 
the base 26 and that the base 26 not separate from the 
substrate 24 during use. 

The shape of the footprint of the base 26 on the substrate 
24 generally corresponds to the shape of the aperture's 
sectional area at the surface of the print cylinder 60. As used 
herein, the term "footprint" refers to the planar contact area 
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of the base 26 on the substrate 24. As the aspect ratio of the 
sides of the footprint increases, the loop 22 may become 
unstable when subjected to forces, such as gravitational 
forces, parallel to the shorter dimension of the footprint. 

For the embodiments described herein, a base 26 having 5 
a footprint of generally circular shape and approximately 
0.10 millimeters to 0.30 millimeters (0.004 to 0.012 inches) 
in diameter is suitable. If it is desired to make the female 
component 20 have a greater peel or shear strength in a 
particular direction, the cross sectional area of the base 26 io 
may be modified to amplify such direction, so that the 
strength and structural integrity relative to the axis parallel 
to such direction increases. This modification causes the 
loop 22 to be stronger when pulled in the amplified direction 
of the base 26. 15 

The shank 28 is contiguous with the base 26 and projects 
outwardly from the base 26 and substrate 24. As used herein, 
the term "shank" refers to that portion of the loop 22 which 
is intermediate of and contiguous with the base 26 and the 
distal end 30. Hie distal end 30 is joined to the shank 28 20 
along one end and affixed to an adjacent loop 22 as shown 
in FIGS. 7, 8 and 9 or to the shank of the same loop 22 along 
a second end as shown in FIG. 10. 

The array of loops 22 may be of various patterns and 
densities as desired, to achieve the peel and shear strengths 
required for the particular application of the fastening sys- 
tem 10. The individual loops 22 should not be so closely 
spaced as to interfere with and prevent the hooks 44 of the 
male component 34 from intercepting the shanks 28 of the 
female component 20. Conversely, the loops 22 should not 
be so distantly spaced as to require an excessive area of 
substrate 24 to provide a fastening system of adequate shear 
and peel strengths. 

It is advantageous to dispose the loops 22 in rows, 52 so 35 
that each loop 22 is generally equally spaced from an 
adjacent loop 22. The rows 52 are generally oriented in the 
machine direction and cross-machine direction according to 
the manufacturing process described. Generally, each 
machine direction and cross-machine direction row of loops ^ 
22 should be substantially equidistantly spaced from the 
adjacent machine direction and cross-machine direction 
rows of loops 22, to provide a generally uniform stress field 
throughout the female component 20 and the male compo- 
nent 34 when separation forces are applied to the female 45 
component 20 and the male component 34. 

As used herein the term "pitch" refers to the distance, 
measured either in the machine direction or cross-machine 
direction, between the centers of the footprints of the bases 
26 of loops 22 in adjacent rows. Typically a female com- 50 
ponent 20 having an array of loops 22 with a pitch ranging 
from about 1 .0 millimeters to about 20 millimeters (0.039 to 
0.078 inches) in both directions is suitable, with a pitch of 
about 0.64 millimeters (0.025 inches) being preferred. Adja- 
cent machine direction rows are preferably offset approxi- 55 
mately one-half pitch in the machine direction to double the 
distance in the cross direction between the adjacent machine 
direction rows. This concept is illustrated in FIG. 6. 

The loops 22 may be thought of as disposed in a matrix 
on a one square centimeter grid having an array of loops 22 60 
with about 2 to about 20 rows of loops 22 per centimeter (5 
to 50 rows per inch) in both the machine and cross-machine 
directions. However, when a fastening system 10 having 
loops 22 is used as the fastening means for a disposable 
diaper or incontinence brief as described more frilly below 65 
or is used on a sanitary napkin as a means for securing the 
sanitary napkin to the panty of the wearer, it is desirable to 
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have a fastening system that is "skin friendly." As used 
herein the term "skin friendly" refers to a fastening system 
which is substantially non-irritating and non-abrasive to 
human skin. It has been found that a fastening system having 
an array of loops 22 with about 8 to about 40 rows of loops 
per centimeter (20 to 100 rows per inch) in each direction 
will produce a fastening system 10 which is substantially 
non-irritating and non-abrasive to human-skin. This grid 
will result in a fastening system having about 64 to about 
1 600 prongs per square centimeter (400 to 1 0,000 prongs per 
square inch) of substrate 24. 

The method of the present invention can produce a female 
component having a denser array of loops than can be 
produced by the methods of the prior art. This is because the 
density of the array of loops of the present invention is 
essentially limited only by the number of meshes or aper- 
tures that can be produced in the depositing member. Cur- 
rently, it is possible to produce a depositing member having 
up to about 1600 meshes per square centimeter (10,000 
meshes per square inch). Therefore, it is believed that a 
female component having up to about 1 600 loops per square 
centimeter (10,000 loops per square inch) can be produced 
using the method of the present invention. 

Preferably, the fastening system 10 will have from about 
64 to 1600 loops per square centimeter (400 to 1 0,000 loops 
per square inch) of substrate 24. More preferably, the female 
component 20 will have from about 10 to about 30 rows of 
loops per centimeter (25 to 75 rows per inch). This grid will 
result in a female component having from about 100 to about 
900 loops per square centimeter (625 to 5625 loops per 
square inch) of substrate. Most preferably, the female com- 
ponent 20 will have from about 1 2 to about 24 rows of loops 
per centimeter (30 to 60 rows per inch). This grid will result 
in a female component haying from about 144 to about 576 
loops per square centimeter (900 to 3600 loops per square 
inch) of substrate. In a preferred embodiment, the female 
component will have about 16 rows of loops per centimeter 
(40 rows per inch) in each direction. This grid will result in 
a female component having about 256 loops per square 
centimeter. 

The loops 22 may be made of any thermally sensitive 
materia] which is stable and shape retaining when solid, but 
not so brittle that failure occurs when the female component 
20 is subjected to separation forces. As used herein, 1 'ther- 
mally sensitive" means a material which gradually changes 
from the solid state to the liquid state upon the application 
of beat. Failure is considered to have occurred when the 
loops 22 has fractured or can no longer sustain a reaction in 
the presence of and when subjected to separation forces. 
Preferably the material has elastic tensile modules, mea- 
sured according toASTM Standard D-638, of about 24,600, 
000 to about 3 1 ,600,000 kilograms per square meter (35,000 
to 45,000 pounds per square inch). 

Further, the loop material should have a melting point low 
enough to provide for easy processing and a relatively high 
viscosity to provide a tacky and tough consistency at tem- 
peratures near the material melting point, so that the shanks 
28 may be stretched and the loops 22 may be easily formed 
according to the method of manufacture recited below. It is 
also important that the loops 22 be viscoelastic, to allow for 
more variation in the parameters affecting loop structure. 
Material having a complex viscosity ranging from about 20 
to about 100 Pascal seconds at the temperature of applica- 
tion to the substrate 24 is suitable. 

The viscosity may be measured with a Rheomctrics 
Model 800 Mechanical Spectrometer using the dynamic 
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operating mode at 10 Hertz sampling frequency and 10% 
material strain. A disk and plate type geometry is preferred, 
particularly with a disk having a radius of about 12.5 
millimeters and a gap of about 1.0 millimeter between the 
disk and plate. 5 

The loops 22 are preferentially comprised of a thermo- 
plastic material. The term "thermoplastic" refers to 
uncrosslinked polymers of a thermally sensitive material 
which flows tinder the application of heal or pressure. Hot 
melt adhesive thermoplastics are particularly well suited to 10 
manufacture the female component 20 of the present inven- 
tion, particularly in accordance with the process described 
and claimed below. As used herein the phrase "hot melt 
adhesive'* refers to thermoplastic compounds, normally 
solid at room temperature, which become fluid at elevated 15 
temperatures and which are applied in the molten state. 
Examples of hot melt adhesives may be found in the 
"Handbook Of Adhesives", Second Edition by Irving Skeist, 
published in 1977 by Van Nostrand Reinhold Company, 135 
West 50th Street, New York, N.Y. 10020, which is incorpo- 2 ° 
rated herein by reference. Polyester and polyamide hot melt 
adhesives are particularly suitable and preferred As used 
herein, the terms "polyester" and "polyamide" mean chains 
having repeating ester and amide units respectively. 

If a polyester hot melt adhesive is selected, an adhesive 25 
having a complex viscosity of about 23+2 Pascal seconds at 
about 194° C. has been found to work well. If a polyamide 
hot melt adhesive is selected, an adhesive having a complex 
viscosity of about 90±10 Pascal seconds at about 204° C. has 
been found to work well. A polyester hot melt adhesive 
marketed by the Bostik Company of Middleton, Mass. as 
No. 7199 has been found to work well. 
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FIG. 5 is a side elevational, schematic view of a particu- 
larly preferred apparatus used to produce loops according to 
the method of the present invention. FIG. 5 shows a backing 
roll 62 and print cylinder 60 which form a nip 58 through ^ 
which the substrate 24 passes. As the print cylinder 60 and 
backing roll 62 rotate about their axes, the molten loop 
material which is extruded through the apertures 56 of the 
print cylinder 60 onto the moving substrate 24, is stretched 
in a direction having a vector component parallel to the 45 
plane of the substrate 24 and is severed by the means for 
severing 70 to produce loops having a distal end 30 joined 
to the shank of an adjacent loop or to itself as will be 
described in greater detail below. As used herein the term 
"extrude" refers to forcing a substance through an aperture ^ 
causing the substance to be shaped at least partially, by the 
aperture. 

The print cylinder 60 is an example of a particularly 
preferred depositing member which may be used with the 
method of the present invention. The depositing member 55 
should be made of metal or any other suitable material which 
can accommodate the temperatures of the molten loop 
material, provide substantially uniform pitch between the 
loops 22 in both the machine direction and cross-machine 
direction, and yield the desired density of loops 22 within go 
the array. 

As used herein the phrase "depositing member" refers to 
anything through which liquid loop material is extruded in 
dosages corresponding to individual loops 22. The deposit- 
ing member will generally be a smooth and relatively thin 65 
piece of metal or other material having perforations or 
apertures 56 through which the molten loop material is 



extruded onto the substrate. The depositing member may be 
a fiat bed screen, a belt screen (such as a continuous band, 
belt, or conveyor having apertures) or a rotary screen, such 
as the screens used in the screen printing art The depositing 
member, however, may also be in the form of a porous or 
sintered roll having an internal reservoir continuously pres- 
sure fed with molten loop material which is then extruded 
through the pores of the roll onto the moving substrate. As 
used herein the term "deposit" means to transfer loop 
material from the bulk form and dose such material onto the 
substrate 24 in units corresponding to the members 22A 
which form the loop 22. 

Preferably, the depositing member will be a rotary screen 
or print cylinder 60. A particularly preferred print cylinder 
60 will be a metal cylinder, preferably constructed of nickel, 
having apertures 56 produced by any means well known in 
the art and preferably produced by means of photoengrav- 
ing. Preferably, a circular frame will be mounted on each end 
of the cylinder, which will provide the screen with structural 
support, maintain the screen's cylindrical shape, and will 
also provide a means of holding the screen in position and 
rotating the screen about its axis without interfering with the 
blade assembly 74. For convenience of description, the 
depositing member of the present invention shall be 
described as a print cylinder 60. It is to be understood, 
however, that the present invention applies to any method of 
extruding molten loop material onto a substrate to produce 
a female component having free-formed loops. 

The print cylinder 60 and backing roll 62 may be driven 
by any means well known in the art such as an external 
motive force (not shown), or the backing roll 62 may be 
driven by an external motive force and the print cylinder 60 
driven by firictional engagement with the backing roll 62, or 
vice- versa. Rotary screen printing apparatus which can be 
modified for use with the method of the present invention are 
commercially available from Graco/LTI Corporation, P.O. 
Box 1828, Monteray, Calif. 93940, such as the Graco/LTI 
Micro-Print hot melt adhesive applicator. 

The size, shape and pattern of the apertures 56 in the print 
cylinder 60 may vary according to the size and shape of the 
loops and the density of loops 22 in the array that is required 
for the particular female component desired The cross 
sectional area of the aperture 56, taken at the outer surface 
of the print cylinder 60, generally corresponds with the 
shape of the footprint of the base 26 of the loop 22. The cross 
section of the aperture 56 should be approximately equal to 
the desired cross section of the base 26. 

To produce the loop embodiments described herein, a 
generally cylindrically shaped aperture 56 is adequate. If 
desired, however, the aperture 56 may be somewhat frusto- 
conically tapered in shape, having a larger cross section 
either at the outer surface of the cylinder 60 or inner surface 
of the cylinder 60. For the print cylinder embodiment 
described herein an aperture 56 having a diameter of about 
0.15 millimeters to about 20 millimeters (0.006 to 0.079 
inches) produces a suitable loop 22. 

There are different methods and apparatus that are suit- 
able to supply molten loop materia] to the print cylinder 60 
and which are well known in the art. One suitable apparatus 
is disclosed is Classen U.S. Pat No. 4,876,982, issued Oct 
31, 1989, which is incorporated herein by reference. Another 
particularly preferred apparatus is the heated pressure bar 72 
shown in FIG. 5. The heated pressure bar 72 is disposed 
within the print cylinder 60 and is substantially parallel to 
the print cylinder 60. The heated pressure bar 72 has an 
internal reservoir (not shown) which is fed with liquid loop 
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material and one or more discharge ports (not shown) from 
which the liquid loop material uniformly flows to the inside 
surface 76 of the print cylinder 60. Attached to the heated 
pressure bar 72 is a doctor blade assembly 74. As the print 
cylinder 60 rotates the doctor blade assembly 74 squeegees 5 
the molten loop material along the inner surface 76 of the 
printed cylinder 60 and forces the liquid loop material into 
the apertures 56. Hie doctor blade assembly 74 not only 
serves to force the molten loop material through the aper- 
tures 56, but also provides support to the print cylinder 60 
at the point of the nip 58 to prevent the print cylinder 60 
from buckling or deforming as it is pressed against the 
backing roll 62. The backing roll 62 may be constructed of 
metal or any other suitable material. A backing roll 62 
having a rubber coating with a Shore A durometer hardness 
of about 40 to about 60 may also be used. Preferably, the 15 
doctor blade assembly 74 is pressed against the print cylin- 
der 60 with a force of about 80 pounds per square inch as the 
substrate 24 passes through the nip 58. A suitable heated 
pressure bar 72 and doctor blade assembly 74 are commer- 
cially available from Graco/LTI Corporation, P.O. Box 20 
1828, Monteray, Calif. 93940. 

The internal reservoir of the heated pressure bar 72 should 
have a steady supply of thermally sensitive material. This 
may be provided by any means well known in the screen ^ 
printing or hot melt adhesives art, but a particularly pre- 
ferred method of supplying the heated pressure bar com- 
prises a heated hose assembly (not shown), a heated tank 
(not shown), and a gear pump (not shown). The gear pump 
may be driven by a variable speed DC motor (not shown) ^ 
and should provide constant uniform output at the discharge 
port of the heated pressure bar 72 at all line speeds. The 
heated tank, heated hose assembly, and heated pressure bar 
72 should keep the molten loop material at the desired 
operating temperature. Typically, a temperature slightly 3J 
above the melting point of the material is desired. The 
material is considered to be at or above the "melting point** 
if the material is partially or wholly in the liquid state. If the 
loop material is kept at too high a temperature, the loop 
material may not be viscous enough to form the member ^ 
22A which subsequently forms the loop 22 may flow into a 
small, somewhat semispherically shaped puddle and a loop 
will not be formed Conversely, if the temperature of the 
loop material is too low, the loop material may not transfer 
from the pressure bar 72 to the doctor blade assembly 74 or 45 
print cylinder 60 or, subsequently, may not properly transfer 
from the print cylinder 60 to the substrate 24 in the desired 
array or pattern, or the distal end 30 may not fuse with an 
adjacent loop 22 or back upon itself. 

The print cylinder 60 is preferably heated to prevent 50 
solidification of the loops 22 during transfer from the heated 
pressure bar 72 through the deposition on the substrate 24. 
Generally a print cylinder 60 surface temperature near the 
source material temperature is desired. A print cylinder 60 
temperature of about 178° C. has been found to work well 55 
with the polyester hot melt adhesive marketed by the Bostik 
Company of Middleton, Mass. as No. 7199. But, the oper- 
ating temperature of the print cylinder 60 may vary accord- 
ing to the particular loop material being used. There are 
many methods which can be used to heat the print cylinder ^ 
60, which will be readily apparent to one skilled in the art 
A particularly preferred method of heating the print cylinder 
60 is by using an infrared heater (not shown). 

It is to be recognized that a chill roll may be necessary if 
the substrate 24 is adversely aiTected by the heat transferred 65 
from the loop material. If a chill roll is desired, it may be 
incorporated into the backing roll 62 using means well 



known in the art. This arrangement is often necessary if a 
polypropylene, polyethylene or other polyolefmic substrate 
24 is used. 

After being deposited onto the substrate 24, the material 
is severed from the depositing member by a severing means. 
The material is severed to form the member 22A including 
the shank 28 and distal end 30 of the female component 20, 
and a moil. As used herein the term "moil" refers to any 
materia] severed from the loop 22 which does not form part 
of the female component. 

The severing means 70 should be adjustable to accom- 
modate various sizes of loops 22 and also provide unifor- 
mity throughout the cross-machine direction of the array as 
will be described in greater detail below. The term "severing 
means" refers to anything which longitudinally separates the 
moil from the female component 20. The term "sever" refers 
to the act of dividing the moil from the member 22A as 
described above. The severing means 78 should also be 
clean and should not rust, oxidize or impart corrodents and 
contaminates (such as moil material) to the loops 22. A 
suitable severing means is a wire 78 disposed generally 
parallel to the axis of the cylinder 60 and roll 62 and spaced 
from the substrate 24 a distance which is greater than the 
perpendicular distance from the highest elevation of the 
solidified loop 22 to the substrate 24. 

Preferably the wire 78 is electrically heated to prevent 
build-up of the molten material on the severing means 78, 
accommodate any cooling of the loops 22 which occurs 
between the time the loop material leaves the heated pres- 
sure bar and severing occurs and to promote lateral stretch- 
ing of the shank 28. Hie heating of the severing means 78 
should also provide for uniform temperature distribution in 
the cross-machine direction, so that an array of loops 22 
having substantially uniform geometry is produced. 

Generally, as the loop material temperature increases a 
relatively cooler hot wire 78 temperature severing means 
can be utilized. Also, as the speed of the substrate 24 is 
decreased, less frequent cooling of the hot wire 78 occurs as 
each member 22A and moil are severed, making a relatively 
lower wattage hot wire 78 more feasible at the same tem- 
peratures. It is not necessary that the severing means 78 
actually contact the member 22A for severing to occur. The 
member 22 may be severed by the radiant heat emitted from 
the severing means 78. 

For the embodiment described herein a round cross sec- 
tion nickel -chromium wire 78, having a diameter of about 
0.64 millimeters (0.025 inches) heated to a temperature of 
about 343° C. to about 440° C. has been found suitable. It 
will be apparent that a knife, laser cutting or other severing 
means 78 may be substituted for the hot wire 78 described 
above. 

It is important that the severing means 78 be disposed at 
a position which allows stretching of the loop material to 
occur prior to the loop 22 being severed from the moil. If the 
severing means 78 is disposed too close to the plane of the 
substrate 24, the severing means 78 will truncate the shank 
28 which will then be too short to form a loop 22. 

A hot wire severing means 78 disposed approximately 3.2 
millimeters to 8.3 millimeters (0.125 to 0.325 inches), 
preferably about 5.7 millimeters (0.225 inches) in the 
machine direction from the nip point 58, approximately 1.4 
millimeters to 6.5 millimeters (0.056 to 0.256 inches), 
preferably about 4.0 millimeters (0.156 inches) radially 
outward from the backing roll 62 and approximately 13.7 
millimeters to approximately 18.6 millimeters (0.534 to 
0.734 inches), preferably about 16.1 millimeters (0.634 
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inches) radially outwardly from the print cylinder 60 is 
adequately positioned for the process of manufacture dis- 
closed herein. 

In operation, the substrate 24 is transported in a first 
direction relative to the depositing member. More panicu- 5 
larly, the substrate 24 is transported through the nip 58, 
preferentially drawn by a take-up roll (not shown). This 
provides a clean area of substrate 24 for continuous depo- 
sition of loop material and removes the portions of the 
substrate 24 having the members 22A and subsequently, via 10 
transfonnarion loops 22 deposited thereon. The direction 
generally parallel to the principal direction of transport of 
the substrate 24 as it passes through the nip 58 is referred to 
as the "machine direction". The machine direction, as indi- 
cated by the arrows 66 in FIG. 5, is generally orthogonal the 15 
centerline of the print cylinder 60 and backing roll 62. The 
direction generally orthogonal to the machine direction and 
parallel to the plane of the substrate 24 is referred to as the 
"cross-machine direction". 

The substrate 24 may be drawn through the nip 58 at a 20 
speed approximately 0% to approximately 10% greater than 
the surface speed of the cylinder 60 and roll 62. This is done 
to minimize bunching or puckering of the substrate 24 near 
the means for "severing 78 the member 22A from the means 
for depositing the loop material on the substrate 24. The 25 
substrate 24 is transported through the nip 58 in the first 
direction at about 3 to about 31 meters per minute (10 to 100 
feet per minute). 

The angle of the shank 28 formed after severing can be 3Q 
influenced by the rate of transport of the substrate 24 past the 
nip 70. If the members 22A have a shank angle a more 
nearly perpendicular to the substrate 24, a slower rate of 
transport of the substrate 24 in the first direction is preferred. 
Conversely, if the rate of transport is increased, the angle a 35 
of the shank 28 decreases and the distal end 30 having a 
greater lateral projection 38 will result 

If desired, the substrate 24 may be inclined at any angle 
a of approximately 35° to approximately 55°, and preferably 
about 45°, from the plane of the nip 58 towards the backing 40 
roll 62 to utilize the viscoelastic nature of the loop material 
and properly orient the distal end 30 in the 'lateral direc- 
tion", as well as the longitudinal direction, 'longitudinal" 
being defined herein as a direction having a vector compo- 
nent away from the substrate 24, which direction increases 45 
the perpendicular distance of the plane of the substrate 24 at 
the base 26 of the loop, unless otherwise specified to be a 
direction having a vector component towards such plane of 
the substrate. This arrangement also provides a greater force 
to extract the loop material from the apertures 56 and to pull 50 
the loop materia] away from the print cylinder 65. The angle 
a from the plane of the nip 58 should be increased as a lesser 
angle of the shank 28 is desired. Also, increasing the angle 
of deviation from the plane of the nip 58 has a weak, but 
positive effect to produce the distal end 30 having a greater 55 
lateral projection. 

After depositing loop material from the apertures 56 onto 
the substrate 24, the cylinder 60 and roll 62 continue 
rotation, in the directions indicated by the arrows 66 of FIG. 
5. This results in a period of relative displacement between 60 
the transported substrate 24 and the apertures 56 during 
which period (prior to severing) the loop material bridges 
the substrate 24 and print cylinder 60. As relative displace- 
ment continues, the loop material is stretched until severing 
occurs and the member 22A is separated from the aperture 65 
56 of the print cylinder 60. As used herein the term "stretch" 
means to increase in linear dimension, at least a portion of 



which increase becomes substantially permanent for the life 
of the female component 20. 

As discussed above, it is also necessary to sever the loop 
material from the print cylinder 60 as part of the process 
which forms the distal end 30. When severed, the member 
22A is longitudinally divided into two parts, a distal end 30 
which remains with the female component 20 and a moil 
(not shown) which remains with the print cylinder 60 and 
may be recycled, as desired. After the filaments are severed 
from the moil, the female component 20 is allowed to freeze 
after the distal end 30 contacts the adjacent loop material or 
fuses with its own base. After solidification of the members 
22A to thereby form the loops 22, the substrate 24 may be 
wound into a roll for storage as desired. 

For the illustrated operation described herein and illus- 
trated in FIG. 6, a print cylinder 60 having an array of about 
15 apertures per centimeter (40 apertures per inch) in both 
the machine direction and cross machine direction, yielding 
a grid of about 237 apertures per square centimeter (1600 
apertures per square inch), is suitable. This grid density may 
be advantageously used with a print cylinder 60 having a 
wall thickness of about 0.16 millimeters (0.004 inches) and 
a diameter of about 20.3 centimeters (8.0 inches), with 
apertures 56 having a diameter of 030 millimeter (0.012 
inches). A backing roll 62 having a diameter of about 203 
centimeters (8.0 inches) and which is vertically registered 
has been found to work well with the aforementioned print 
cylinder 60. The rate of transport of the substrate 24 is about 
10.7 meters per minute (35 feet per rninute). 

A nickel-chromium hot wire 78 having a diameter of 
about 0.6 millimeters (0.025 inches) disposed approximately 
5.7 millimeters (0.225 inches) from the nip 58 in the 
machine direction, approximately 16.1 millimeters (0.634 
inches) radially outward from the print cylinder 60 and 
approximately 4.0 millimeter (0.156 inches) from the back- 
ing roll 62 is heated to a temperature of about 430 degrees 
Celsius. The female cornponent 20 produced by this opera- 
tion is substantially similar to that illustrated by FIG. 1, 
which female component 20 may be advantageously incor- 
porated into the illustrative article of use discussed below. 

As illustrated in FIGS. 7, 8 and 10, the loops 22 can be 
formed to have a variety of different shapes by controlling 
certain manufacturing parameters such as the print roll 
geometry, the rotational speed of the print cylinder and 
backing roll, the hot melt material temperature and the 
cooling methodology, among others. For example, the loops 
22 illustrated in FIG. 7 are formed such that the distal end 
30 of one loop 22 fuses with an adjacent loop 22 occurring 
in the same row 52. To obtain the loops 22, the print cylinder 
60 as illustrated in FIG. 5 would be operably rotated at a 
speed of approximately 44 fUmin. and the backing roll 62 
would be operated at a speed of approximately 45 fUrnin. 
The hot melt material as described above ideally would be 
maintained at a temperature of approximately 350° F. Upon 
depositing the hot melt material on the supporting substrate, 
the hot wire 70 severs the hot melt material. The hot wire 70 
which preferably has a diameter of approximately 0.016 
inches need not contact the hot melt material directly, but 
need only be in sufficiently close proximity to cause the hot 
melt material to become severed. By disposing the wire 70 
approximately 0.140 inches from the nip and 0395 inches 
from the print cylinder and operating the print cylinder and 
backing roll at the speed set forth above, the wire 70 should 
consistently sever the hot melt material as described thereby 
resulting in the formation of the loops 22 illustrated in FIG. 
7. 

Referring to FIG. 8, the agglomerated loops 22 are formed 
by utilizing an apparatus similar to the one illustrated in FIG. 
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5 and slightly alternating the operating conditions of the 
apparatus. To form the agglomerated loops 22, both the print 
cylinder 60 and the backing roll 62 are operated at a speed 
of approximately 45 ftyrnin., and the hot melt material 
temperature is maintained at a temperature of approximately 5 
340° F, which is slightly cooler than for the embodiment of 
FIG. 7. The wire 70 remains 0.140 inches from the nip and 
0.395 inches from the print cylinder with a diameter remain- 
ing approximately 0.160 inches. 

With regard to the embodiment of FIG. 10 which illus- 10 
trates a plurality of loops 22 formed wherein the distal end 
30 fuses back onto the shank 28 or base 26 from which it 
extends, the operating conditions of the apparatus illustrated 
in FIG. 5 are again altered slightly. To form the so-called 
self-fusing loops 22, the print cylinder 60 is operated at a 
speed of approximately 45 ft ./min. while the backing roll 62 15 
is operated at a speed of approximately 44 ftVmin. The hot 
melt material is again preferably maintained at approxi- 
mately 360° F. The wire 70 which has a diameter of 0.01 6 
inches is still positioned approximately 0.160 inches from 
the print cylinder 62, however it is positioned approximately 20 
0.435 inches away from the nip. To form the self fusing 
loops 22 illustrated in FIG. 10A, the wire 70 is merely 
moved to approximately 0.180 inches from the print cylin- 
der, with all other parameters essentially remaining the 
same. 

Additionally, referring back to FIG. 2, it is important to 
note that both male and female components, 34 and 20, can 
be formed on the same substrate 24. Thus, to make the 
fastening system 10 of FIG. 2 which mates with a comple- M 
mentary fastener, the apertures 58 provided on the print 
cylinder 60 are arranged differently for sections of rows 80 
which assist in framing loops than for section of rows 82 
which assist in forming hooks as illustrated with reference to 
FIG. 9. For example, the apertures 58 of row sections 80 
which have a diameter of approximately 0.035 inches are 
typically arranged such that the apertures are disposed in 
offset linear rows 84 and 84A, respectively, with a distance 
of approximately 0.044 inches from the center point of two 
consecutive apertures in any given row as indicated by ^ 
reference numeral 86. likewise, the approximate distance 
between the center points of two adjacent apertures provided 
in adjacent rows, 84 and 84A, respectively, is also 0.044 
inches as indicated by reference numeral 88. Further, the 
distance between the center points of two adjacent apertures 
in alternating offset rows 84 and 84A, respectively is only 
about 0.028 inches as indicated by reference numeral 90. 

By way of further example, the apertures 58 of row 
sections 82 are arranged in staggered and offset rows 92 and 
92A, respectively, while the diameter of each aperture 58 50 
remains approximately 0.035 inches. The distance between 
center points of consecutive apertures in any given row is 
increased to approximately 0.088 inches as indicated by 
reference numeral 94. Thus, a gap of approximately 0.044 
inches occurs between consecutive apertures in any given 55 
row. Additionally, while the distance between the center 
points of adjacent apertures disposed in adjacent rows 
remains approximately 0.044 inches in the cross machine 
direction as indicated by reference numeral 96, the distance 
between adjacent apertures disposed in adjacent rows is go 
approximately 0.022 inches from their respective center 
points in the print direction as indicated by reference 
numeral 98. 

With regard to the processing parameters, a fastening 
system 10 as illustrated in FIG. 2 can be produced utilizing 65 
the aperture arrangement of FIG. 9 by operating the print 
cylinder 60 at approximately 44 ft/min. and the backing roll 



62 at approximately 45 ftVmin. Ideally, the hot melt material 
temperature will be maintained at approximately 350° F 
with the wire 70 being disposed 0.140 inches from the print 
cylinder 60 and about 0.395 inches from the nip. 

ILLUSTRATIVE ARTICLE OF USE 

An illustrative and rjorJirniting example of the usage of 
the fastening system 10 of the present invention in an article 
of manufacture follows and is illustrated in FIG. U. 
Mechanical fastening systems have been advantageously 
used in disposable absorbent articles as disclosed in U.S. 
Pa. No. 4,846,815, filed on Dec. 18, 1987, in the name of 
Scripps, which reference is incorporated herein by reference 
for the purpose of showing a diaper 100 structure and the 
advantageous utilization of mechanical fastening systems 10 
in such diaper 100 structures. 

It is known, for example, that mechanical fastening sys- 
tems are less easily contaminated by oils; and powders than 
arc adhesive tape fastening systems and, further, may be 
easily reused. All of these features provide advantages when 
applied to a disposable diaper intended for use on an infant. 
Also, a refastenable fastening system provides the advantage 
the infant may be checked to see if soiling of the disposable 
diaper has occurred during the wearing period. 

Referring to FIG. 11, there is shown a disposable diaper 
100 intended to be worn about the lower torso by an infant. 
As used herein, the term "disposable absorbent article" 
refers to a garment generally worn by infants or incontinent 
persons and which is drawn between the legs, fastened about 
the waist of the wearer and intended to be discarded after a 
single use and not to be laundered or restored. A "disposable 
diaper** is a particular disposable article intended and scaled 
to be worn by an infant. Incorporated by reference, some 
examples of preferred disposable diapers are described in 
U.S. Pat. Nos. 5,151,092 which issued Sep. 29, 1992, to 
Buell et al.; 5,242,436 which issued Sep. 7, 1993, to WeD et 
ah; and 3,860,003 which issued Jan. 1 4, 1975, to Buell et al., 
all of which are hereby expressly incorporated by reference. 

A preferred diaper 100 comprises a liquid pervious top- 
sheet 112, a liquid iinpervious backsheet 116, and an absor- 
bent core 114 intermediate the topsheet 112 and backsheet 
116. The topsheet 112 and backsheet 116 are at least partially 
peripherally joined to ensure the core 114 is held in position. 
The diaper 100 elements may be assembled in a variety of 
configurations well known to one skilled in the art, with 
preferred configurations being generally described in Buell 
U.S. Pat. No. 3,860,003 issued Jan. 14, 1975, and Toussant 
et al. U.S. Pat No. 4,699,622 issued Oct 13, 1987, which 
patents are incorporated herein by reference for the purpose 
of disclosing particularly preferred diaper configurations. 

The topsheet 112 and backsheet 116 of the diaper 100 are 
generally coextensive and at least partially peripherally 
joined together as noted above. Joirring of the topsheet 112 
and backsheet 116 may be accomplished by a hot-melt 
adhesive, such as Adhesive No. 1258 manufactured by the 
HJJ. Fuller Company of Vadnais Heights, Minn The absor- 
bent core 114 has length and width dimensions generally 
less than that of the topsheet 112 and backsheet 116. Hie 
core 114 is interposed between the topsheet 112 and back- 
sheet 116 in a fixed relationship. 

The diaper 100 periphery comprises oppositely disposed 
first and second ends 118 and 118A. The diaper 100 has a 
first waist portion 122 and a second waist portion 124 
extending respectively from the first end 118 and second end 
118A of tie diaper periphery towards the lateral centerline of 
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the diaper 100 a distance of about one-fifth to about one- 
third the length of the diaper 100. The waist portions 122 and 
124 comprise those portions of the diaper 100 which, when 
worn, encircle the waist of the wearer and are generally at 
the highest elevation of the diaper 100 when the wearer is in 5 
the standing position. The crotch 126 of the diaper 100 is 
that portion of the diaper 100 disposed between the first and 
second waist portions 122 and 124 and which, when worn is 
positioned between the legs of the wearer. 

The absorbent "core" is any means for absorbing and 10 
retaining liquid body exudates. The absorbent core 114 is . 
generally compressible, conformable, and nonirritating to 
the skin of the wearer. A preferred core 114 has first and 
second opposed faces and may, if desired, be further encased 
by tissue layers. One opposed face of the core 114 is oriented 15 
towards the topsheet 112 and the other opposed face is 
oriented towards the backsheet 116. 

The absorbent core 114 is superimposed on the backsheet 
116 and preferably joined thereto by any means well known 
in the art such as adhesive bonding. In a particularly 20 
preferred embodiment, the adhesive bonding which joins the 
core 114 to the backsheet 116 is accomplished by applying 
adhesive in the form of a spiral. The backsheet 116 is 
impervious to liquids and prevents liquids absorbed by and 
contained in the absorbent core 114 from wetting undergar- 25 
merits, clothing, bedding and any other objects which con- 
tact the diaper 100. As used herein, the term backsheet" 
refers to any barrier disposed outwardly of the core 114 as 
the diaper 100 is worn and which contains absorbed liquids 
within the diaper 100. Preferably, the backsheet 116 is a 30 
polyolefinic film of about 0.025 to about 0.030 mm 
(0.001-0.0012 inches) in thickness. A polyethylene film is 
particularly preferred, with suitable films being manufac- 
tured by Tredegar Industries of Richmond, Va. and the 
Clopay Corporation of Cincinnati, Ohio. If desired, the 35 
backsheet 116 may be embossed or matte finished to provide 
a more cloth-like appearance or be provided with passages 
to permit escape of vapors. 

Hie topsheet 112 is compliant, taculely pleasing and ^ 
nonirritaring to the wearer's skin. The topsheet 112 prevents 
contact of the absorbent core 114 and liquids therein with the 
skin of the wearer. The topsheet 112 is bquid pervious, 
permitting liquids to readily penetrate therethrough. As used 
herein, the term "topsheet" refers to any liquid pervious „ 
facing which contacts the skin of the wearer while the diaper 
100 is being worn and prevents the core 114 from contacting 
the skin of the wearer. The topsheet 112 may be made of 
woven, nonwoven, spunbonded or carded materials. A pre- 
ferred topsheet 112 is a 100% polypropylene nonwoven, ^ 
carded or spunbonded by means to those skilled in the 
nonwoven fabrics art A particularly preferred topsheet 112 
has a weight of about 21 to about 24 grams per square meter, 
a minimum dry tensile strength of about 138 grams per 
centimeter in the machine direction and a wet tensile 
strength of at least about 80 grams per centimeter in the 
cross-machine direction. 

The diaper 100 is provided with a fastening system 110 
comprising a male component 134 and a female component 
136 for maintaining the first waist portion 122 and second 
waist portion 124 in an overlapping configuration when the 
diaper 100 is worn, so that the diaper 100 is secured to the 
wearer. Thus, the diaper 100 is fitted to the wearer and a side 
closure is formed when the male component 134 is secured 
to the female component 136. ^ 

The fastening system 110 should resist the separation 
forces which occur during the wearing period. The term 
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"separation forces*' refers to forces acting on the fastening 
system 110 which tend to cause separation, release or 
removal of the male component 134 from the female com- 
ponent 136. Separation forces include both shear and peel 
forces. The term "shear force" refers to distributive forces 
acting generally tangential to the female component 136 and 
which may be thought of as being generally parallel to the 
plane of the substrate of the female component 136. The 
term "peel forces" refers to distributive forces acting in the 
generally longitudinal direction, and perpendicular to the 
plane of the female component 136 and male component 
134 substrates. 

Shear forces are measured by tensile pulling of the male 
component 134 and female component 136 in opposite 
directions generally parallel to the planes of the respective 
substrates. The method used to determine the resistance of a 
fastening system 110 to shear forces is more fully set forth 
in Toussant et al. U.S. Pat No. 4,699,622 issued Oct 13, 
1987, which patent is incorporated herein by reference. 

Peel forces are measured by tensile pulling of the male 
component 134 from the female component 136 at an 
included angle of about 135°. The method used to determine 
the resistance of a fastening system 110 to peel forces is 
more fully set forth in U.S. Pat No. 4,846,815 filed Nov. 1 8, 
1987, in the name of Scripps, which reference is incorpo- 
rated herein by reference. 

Separation forces are typically generated by movements 
of the wearer or by the wearer trying to unfasten the diaper 
100. Generally, an infant should not be able to unfasten or 
remove a diaper 100 the infant is wearing, nor should the 
diaper 100 come unfastened in the presence of ordinary 
separation forces which occur during normal wearing. How- 
ever, an adult should be able to remove the diaper 100 to 
change it when soiled or check to see if soiling has occurred. 
Generally, the fastening system 110 should resist a peel force 
of a least 200 grams, preferably at least about 500 grams, 
and more preferably, at least about 700 grams. Furthermore, 
the fastening system 110 should resist a shear force of at 
least 500 grams, preferably at least about 750 grams, and 
more preferably at least about 1,000 grams. 

The female component 136 may be disposed in a first 
position anywhere on the diaper 100, so long as the female 
component 136 engages the male component 134 to main- 
tain he first and second waist portions 122 and 124, respec- 
tively, in an overlapping configuration. For example, the 
female component 136 may be disposed on the outside 
surface of the second waist portion 124, on the inside surface 
of the first waist portion 122, or any other position on the 
diaper 100 on which it is disposed so as to engage with the 
male cornponent 134. The substrate 24 of the female com- 
ponent 136 may be integral, a discrete element joined to the 
diaper 100, or a single piece of material that is neither 
divided or discontinuous with an element of the diaper 100, 
such as the topsheet 112 or backsheet 116. 

While the female component 136 may assume various 
sizes and shapes, the female component 136 preferably 
comprises one or more integral patches positioned across the 
outside surface of the second waist portion 124 to allow for 
maximum fit adjustment at the waist of the wearer. As 
illustrated in FIG. 11, the female component 136 is prefer- 
ably an elongate rectangularly shaped strip integrally 
secured to the outer surface of the second waist portion 124. 

Hie female component 136 is intended to be engaged the 
complementary male component 134. to provide a secure fit 
for the diaper 100. The male component 134 may comprise 
any of the well known configurations utilized for achieving 
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a side closure on a disposable diaper 100. The male com- 
ponent 134 substrate is joined to the diaper 100 in spaced 
relationship from the female component 136. As shown on 
FIG. 11, the male component 134 is preferably disposed on 
both the first and second longitudinal sides of the diaper 100. 5 
A preferred configuration for the male component 134 
rrinimizes any potential contact between the prongs or 
hooks of the male component 134 and the skin of the wearer. 
A preferred male component 134 as illustrated is further 
described in detail in Bucll U.S. Pat. No. 3,848,594 issued 10 
Nov. 19, 1974. An alternatively preferred male component 
134 arrangement is described in detail in Toussant et al. U.S. 
Pat No. 4,699,622 issued Oct. 13, 1987, and still another 
highly preferred male component arrangement is described 15 
in Dennis A. Thomas U.S. Pat. No. 5,230,851 which issued 
on Jul. 27, 1993, each of the patents being incorporated 
herein by reference for the purpose of illustrating various 
placements of the male component 134 on the disposable 
diaper 100. A particularly preferred male component 134 20 
disposition is a single tape tab attached to only one side of 
the diaper. This type of fastening system arrangement is well 
known in the disposable diaper art and a non-limiting 
example of this type of fastening system arrangement is 
described in Scripps U.S. Pat No. 4,846,815 issued Jul. 11, 25 
1989, which is incorporated herein by reference. 

The male component 134 of FIG. 10 has a manufacturer's 
end 138 and an oppositely disposed user's end 140. The 
manufacturer's end 138 is joined to the diaper 100, prefer- ^ 
ably in juxtaposition with the first waist portion 122. The 
user's end 140 is the free end and is secured to the, female 
component 136 when the diaper 100 is secured to the wearer. 

After the diaper 100 is fitted about the waist of the wearer, 
the user's end 140 of the male component 134 is reasonably 35 
secured to the female component 136, and preferably posi- 
tioned on the second waist portion 124, thereby causing the 
diaper 100 to encircle the waist of the wearer. The diaper 100 
has now effected side closure. The prongs or hooks as shown 
in FIG. 4 extend from the male component 134 of the user's 40 
end 140 so that the prongs or hooks intercept the shanks of 
the loops contained on the female component 136. 

In use, the diaper 100 is applied to the wearer by posi- 
tioning the first waist portion 122 around the wearer's back 45 
and drawing the remainder of the diaper 100 between the 
legs of the wearer so that the second waist portion 124 is 
disposed across the front of the wearer. The user's ends 140 
of the male component 134 are then secured to the female 
component 136 on the outside surface of the second waist 50 
portion 124 to form a side closure. 

While particular embodiments of the present invention 
have been illustrated and described, it would be obvious to 
those skilled in the art that various other changes and 
modifications can be made without departing from the spirit 55 
and scope of the invention. It is therefore intended to cover 
in the appended claims all such changes and modifications 
that are within the scope of this invention. 
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What is claimed is: 

1. A fastening system, comprising: 

a male component including a plurality of extending 
hooks; 

a female component including a substrate comprising a 
sheet of flexible material and a multiplicity of female 
formed loop members deposited onto and joined to said 
substrate, each of said loop members including: 

(a) a base comprising the plane of attachment of said 
member to said substrate such that said member is 
joined at said base to said substrate; 

(b) a shank having a proximal end and a distal end, said 
proximal end being contiguous with said base, said 
shank projecting longitudinally outwardly from said 
base and said substrate, said distal end fusing with 
another loop member thereby providing an opening 
through which at least one of said hooks may project 
upon fastenably contacting the male and female com- 
ponents. 

2. The fastening system of claim 1, wherein said shank 
projects nonperpendicularly and longitudinally outwardly 
from said substrate. 

3. The fastening system of claim 1, wherein said female 
free formed loops are made from thermoplastic hot melt 
adbesives. 

4. The fastening system of claim 3, wherein a plurality of 
loops are joined together, whereby at least two of said joined 
loops extend from the substrate at varying angles. 

5. The fastening system of claim 1, wherein the extending 
hooks of said male component include prongs having a 
generally arcuate profile. 

6. A fastening system, comprising: 

a male component including a plurality of extending 
hooks; and 

a female component comprising a substrate of flexible 
material and a multiplicity of free formed loop mem- 
bers deposited onto and joined to said substrate, said 
loop members including: 

(a) a base comprising the plane of attachment of said 
member to said substrate such that said member is 
joined at said base to said substrate; 

(b) a shank having a proximal end and a distal end, said 
proximal end being contiguous with said base, said 
shank projecting longitudinally outwardly from said 
base and said substrate, said distal end fusing back 
upon either said shank or said base thereby providing 
an opening through which at least one of said hooks 
may project upon fastenably contacting the male and 
female components. 

7. The fastening system of claim 6, wherein said shank 
projects nonperpendicularly and longitudinally outwardly 
from said substrate. 

8. The fastening system of claim 6, wherein said female 
free formed loops are made from merrnoplastic material. 

9. The fastening system of claim 7, wherein said hooks of 
said male component extend from a substrate at an included 
angle of between about 270° and 310°. 

***** 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 



5,586,371 



DATED 



December 24, 1998 
Dennis A. Thomas 



INVENTOR(S) 



It is certified that error appears in the above-indentrfied patent and that said Letters Patent is hereby 
corrected as shown below: 



Column 7, line 52, "20" should be -2.0-. 

Column 10, line 61, "Classen" should be -Claasen-. 

Column 16, line 19, delete "; H . 

Column 16, line 38, "Well should be -Weil-. 

Column 19, line 32, delete 



Signed and Sealed this 
Twenty-fifth Day of November, 1997 



Attest: 




BRUCE LEHMAN 



Attesting Officer 



Commissioner of Patents uttd Trademarks 



■HiiinnMiniiu 

US005643651A 

United States Patent [19] [ii] Patent Number: 5,643,651 

Murasaki [45] Date of Patent: Jul. 1, 1997 



[54] MOLDED SURFACE FASTENER AND 
METHOD FOR MANUFACTURING THE 
SAME 

[75] Inventor. Ryuichi Murasaki, Toyama-ken, Japan 
[73] Assignee: YKK Corporation, Tokyo, Japan 

[21] Appl. No.: 666,602 

[22] Filed: Jun. 18, 1996 

[30] Foreign Application Priority Data 

Jun. 20, 1995 [JP] Japan .....7-153560 

[51] Int CL 6 B32B 3/06 

[52] U.S. CI 428/100; 428/138; 428/195; 

428/196; 24/442 
428/100, 138, 



[58] Fidd of Search .... 
[56] 



428/195, 196, 247, 255; 24/442 

References Cited 
US. PATENT DOCUMENTS 



3,267,191 
5,520,983 



8/1966 Williams et al. ... 
5/1996 Yamamoto et al. 



... 264/166 
... 428/100 



FOREIGN PATENT DOCUMENTS 
O661008A2 7/1995 European Pat Off. . 



5211909 8/1993 Japan . 
7-79812 3/1995 Japan . 
2160586 12/1985 United Kingdom . 

Primary Examiner— Alexander Thomas 

Attorney, Agent, or Firm— Hill, Steadman & Simpson 



[57] 



ABSTRACT 



A plurality of molded surface fasteners, each having a 
substrate sheet and a multiplicity of hook elements, are 
connected to one another via a sheet-like connector embed- 
ded in the individual substrate sheets over their entire area. 
In production, a die wheel having a plurality of male- 
engaging-element-fcrming cavity groups, which are formed 
by dividing a plurality of axially arranged rows of cavities 
with a number of circumferential predctamined-width 
cavity-free areas disposed therebetween, said cavity groups 
being for molding the plurality of male engaging elements 
circumferentially on said die wheel is rotated in one 
direction, a predetermined width of molten resin is continu- 
ously injected from an injection die toward said male- 
engagmg-element-forming cavity groups of said die wheel, 
a sheet-like connector having adequate open spaces through 
which said molten resin is to be passed is continuously 
introduced circumferentially of said die wheel during said 
injecting, and the circumferential surface of said die wheel 
are positively cooled. 

5 Claims, 7 Drawing Sheets 
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MOLDED SURFACE FASTENER AND molten resin is to be passed during the molding of the 

METHOD FOR MANUFACTURING THE substrate sheet. The connector is integrally joined with the 

SAME substrate sheet simultaneously with the molding of the 

substrate sheet and the male engaging elements. 

BACKGROUND OF THE INVENTION 5 Preferably, the substrate sheet is divided into two or more 

. _, ■ , -ft* t sections spaced a predetermined gap from one another 

1. meld ot the Invention transversely of tbe surface fastener via the connector. 
This invention relates to a molded surface fastener having Further, the connector is spread transversely of the surface 

a multiplicity of male engaging elements integrally molded fastener and is composed of a plurality of fiber yarns or 
on one surface of a substrate sheet, continuously molded by 10 metal wires parallel spaced at predetermined distances lon- 
injection or extrusion using thermoplastic resin, and more gitudinaUy of the surface fastener. Alternatively, the con- 
particularly to a molded surface fastener which can hardly nector may be a coarse woven fabric, knit fabric or metal net 
be tern in a substrate sheet and is hence very flexible over having adequate open spaces over its entire area through 
its entire area. which molten resin is to be passed during the molding of the 

2. Description of the Related Art 13 su ^ trate ^ in alternative fom, the con- 

^ 1J nector may be non-woven cloth, paper or synthetic resin film 

There is currently known a synthetic resin surface fastener having adequate open spaces over its entire area through 

in which one surface of a substrate sheet is divided into W hich molten resin is to be passed during the molding of the 

sections with a plurality of mushroom- shape engaging ele- substrate sheet. 

ments standing from each section and the substrate sheet has The sheet-like connector to be used in this invention must 

a number of grooves or thin portions along borders of the 20 have over its entire area adequate open spaces through 

individual sections. This conventional art is exemplified by which molten resin can easily be passed. Generally, the 

Japanese Patent Laid-Open Publication No. Hei 7-79812, molten resin pressure during injection is 50-150 kg/cm 2 , 

according to which because of the grooves, the surface acting on the sheet-like connector, The size of the open 

fastener can easily be torn along a desired groove to provide spaces of the sheet-like connector is preferably larger than 

a desired width surface fastener and is very flexible along the 25 0.25 mm 2 in at least one space area. A desirable size of the 

individual grooves so that it can be attached to fit to various open spaces can be obtained by varying the weave or knit 

contours of articles. density and its structure or the mesh in metal net, varying the 

According to Japanese Patent Laid-Open Publication No. P itch <* I<*gmidinal arrangement of yarns or metal wires, or 

Hei 7-79812, since the substrate sheet simply has the plu- varying the area of open spaces in non-woven cloth, paper 

rality of grooves, when a plurality of subdivided surface 30 01 ^P^hetic resin ^ ^ thickness of the sheet-like 

fasteners are used as an engaging member as being con- connector sould be determined basically depending on the 

nected to one another via the individual grooves, me sub- thickness of the substrate sheet of the surface fastener to be 

state sheet tends to be torn along the individual grooves and molded md te use of to fastener - 10 0lder to 

is therefore inadequately durable over repeated use. facilitate molding, it is preferably 10-30% of the substrate 

35 sheet thickness. Therefore, the size of fiber yarns or metal 

SUMMARY OF THE INVENTION wires constituting the sheet-like connector also may be 

. - . . - . . » * . . ... determined as desired depending on the required thickness 

A first object of this invention is to provide a molded , in ^ 6 ^ 

f „ c . . ... r 1 • of the sheet-like connector. 

surface fastener in which a multiplicity of male engaging ^ 

elements are integrally molded on a substrate sheet, which According to a second aspect of the invention, there is 

is divided into a desired number of sections via part of a 40 P r0Vlded a method manufacturing a synthetic resin sur- 

hard-to-tear sheet-like connector, by injection or extrusion fac f fasteBer havin S a ^trate sheet and a multiplicity of 

molding using a simple mechanism without reconstructing ^ integrally molded on the rabstnte 

the conventional molding machine. sheet ^ comprising the steps of: rotating in one direction a die 

A second object of the invention is to provide a molded A< a P]^f » of niale^ga^g^leme^-fc^g 
- £ _ J ... . . A . _ *? , . ... 45 cavity groups, which are formed by dividing a plurality of 

■^^K^f f^!? ^ h m t a axiaUy^rraiged rows of cavities with a n^be/of drcum- 
sutetate sheet Avided into sections hasan adequate degree fm J gl p^^^^ cavity.^ areas disposed 
of toughness while connecting areas between me substrate- mc ^ being for molding 
sheet sections have a predetermined degree of toughness. plarali ty 0 f male engaging elements circu^ntiaQy^n the 
Additional objects of me invention will be manifest from ^ ^ wheel; continuously injecting a predetermined width of 
the description of preferred embodmicnts described below. molten resin an injection die toward the male- 
According to a basic structure of the sufface fastener of engagmg-element-forniing cavity groups of the die wheel; 
the invention, molten resin is passed through a coarse continuously introducing, during the injecting, circumferen- 
sheet-like connector having spaces enough for the molten tially of the die wheel a sheet-like connector having 
resin to pass, so that the substrate sheet divided into a desired 55 adequate open spaces through which the molten resin is to 
number and the male engaging element are molded be passed; integrally molding the substrate sheet with the 
simultan eously, and at the same time, the connector is sheet-like connector on the draimferenrial surface of the die 
embedded in the substrate sheet with the connector connect- wheel and, at the same time, molding the male engaging 
ing the divided substrate sheets. elements on the circumferential surface of the die wheel as 
According to a first aspect of the invention, there is 60 the rjaalc-engagmg-dement-forining cavities are filled with 
provided a molded surface fastener of synthetic resin, com- part of the molten resin by injecting the molten resin at a 
prising a substrate sheet and a multiplicity of male engaging predetermined resin pressure onto the circumferential sur- 
elements integrally molded with the substrate sheet and face of the die wheel, at a portion where the molten resin is 
standing in rows on one surface of the substrate sheet The introduced onto the die wheel; positively cooling the cir- 
substrate sheet is divided into sections connected to one 65 cumferential surface of the die wheel; and continuously 
another via a connector which is smaller in thickness than taking up the molded and cooled surface fastener from the 
the substrate sheet and has open spaces through which circumferential surface of the die wheeL 
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According to a third aspect of the invention, there is die 1 is an arcuate surface la having a curvature substan- 

provided a method of manufacturing a synthetic resin sur- tially equal to that of a die wheel 2 described below, while 

face fastener having a substrate sheet and a multiplicity of the lower half surface is an arcuate surface lb having a 

male engaging elements integrally molded on the substrate curvature such that a redetermined gap is defined with 

sheet, comprising the steps of: rotating a die wheel, which 5 respect to a curved circumferential surface of the die wheel 

has a plurality of rnale-engaging-dement-foxming cavity 2. The injection die 1 is a T- shape die for continuously 

groups which are formed by dividing a plurality of axially injecting molten resin 4 in the form of a sheet under a 

arranged rows of cavities with a number of circumferential predetermined resin pressure from an injection nozzle 

predetermined-width cavity-free areas disposed defined centrally between the upper and lower arcuate 

therebetween, the cavity groups being for molding the 10 surfaccs la > tos emrxxiimcnt, the injection die 1 has 

plurality of male-engaging elements circumferentially on 3 CCBt f al s P™ e lc - ^ injection nozzle is subdivided into a 

the die wheel and a press roller, which is disposed in plurality of nozzles Id each having a ^determined width, 

confronting relation with and is spaced a prcaetennined gap Th e circumferenrial surface of the die wheel 2 is disposed 

from the die wheel, synchronously in mutually opposite * n P 3 *** adjacent to the upper arcuate surface la of the 

directions; continuously extruding molten resin from extra- 15 injection die 1 and is spaced a predetermined gap from the 

sion die toward the gap between the die wheel and the press lower arcuate surface lb, with its axis parallel to the 

roller by a predetermined width against the divided male- injection nozzle tip surface, In the illustrated example, as 

engagjng-element-forming cavity groups; continuously shown in FIG. 1, the die wheel 2 has in its circumferential 

introducing a sheet-like connector, which has adequate open suraface a multiplicity of hook-element-fcrrning cavity 

spaces through which the molten resin is to be passed, 20 groups 5 spaced a predetermined gap from one another 

toward the gap between the die wheel and the press roller; axially of the die wheel 2. A smooth surface 16 is defined 

integrally molding, as the molten resin is pressed by the between each pair of adjacent cavity groups 5. These cavity 

press roller, the substrate sheet and the connector on the groups S are disposed facing the respective subdivided 

circumferential surface of the die wheel, and at the same nozzles Id, as shown in FIG. 2. 

time, molding the male engaging elements on the or cum- 25 As the structure of the die wheel 2 is substantially 

ferential surface of the die wheel as the divided male- identical with that disclosed in U.S. Pat No. 4,775 3 10, it is 

engaging-element-forming cavity groups are filled with part described only briefly here. The die wheel 2 is in the form 

of the molten resin; positively cooling the circurnferential of a hollow drum defining a cooling water jacket 2a and, as 

surface of the die wheel; and continuously taking up the shown in FIG. 3, is composed of a number of ring-shape 

molded and cooled surface fastener from the circurnferential 30 plates placed one over another about and along its axis. In 

surface of the die wheel. each cavity groups 5, each of ring-shape plates 2b having the 

same diameter and composing every other plates has in 

BRIEF DESCRIPTION OF THE DRAWINGS opposite surfaccs a muSplicJ of hook-elemcBt-fonning 

FIG. 1 is a front view, with apart shown in cross-section, cavities 5a with their bases opening to the circumferential 

schematically showing main part of a typical manirfacturing 35 surface of the die wheel 2 while each of ring-shape plates 2c 

apparatus of a surface fastener of the invention. adjacent to the ring-shape plate 2b with hook-element- 

FIG. 2 is a fragmentary horizontal cross-sectional view of forming cavities 5a has in opposite surfaces a miilhpliciy of 

the apparatus of FIG. 1. reMonMgnriVforniing cavities 5b. A desired number of 

FIG. 3 is a fragmentary enlarged perspective view show- mcse ring-shape plates 2b, 2c are alternately arranged. At 

ing an example of a surface structure of the die wheel which 40 one * lde of ^ & ou P&, there disposed a desired 

consists the manufacturing apparatus. number of ring-shape plates 2d having the same diameter 

irrr- * :~ « « * — ^ ~ and each having a smooth circumferential surface, and also 

FIG. 4 is a fragmentary perspective view of a surface . . . , & r . . r~ . ' ~r 

fastener mtegraUy^n^ connector, L^frh"™^ 

which is a typical embodiment of the invention. ^k! ^ il ^ ^ ^^^^ ** 

\_ . . , ... 45 and the thickness of the substrate sheet 4a to be formed and 

FIG. 5 is a fragmentary horizontal cross-sectional view of having a smooth droimferenrial surface. The circumferen- 
l^rtf , , teDer> tial surface composed of these ring-shape plates 2e consists 

FIG. 6(A), 6(B) and 6(C) are fragmentary cross-sectional the smooth surface 16. 
views schematically showing modifications of the sheet-like Thus the ring-shape plates 2b, 2c, 2J,2eforma larninate, 
connector of the invention. ^ and a Dumber of identical laminates are arranged in order 

FIG. 7 is a fragmentary cross-sectional view showing about and along the axis of the die wheel 2. The die wheel 
another example of manufacturing apparatus of the inven- 2 is driven by a non-illustrated well-known synchronous 
tlon - drive unit for rotation in a direction indicated by an arrow. 

DETAILED DESCRIPTION OF THE Accordingly the molten resin 4 injected toward the indi- 

PREFERRED EMBODIMENTS 55 vidual & ou P s 5 fadn g mc respective subdivided 

nozzles Id does not at all come to the smooth surfaces 16 of 
Preferred embodiments of this invention will now be the die wheel 2. 
Scribed in detail with reference to the accompanying molding the surface fastener in the foregoing 

^ s ". embodiment, molten resin 4 is injected as being subdivided, 

FIG. 1 is a front view, with a part shown in cross-section, eo into the gap between the upper arcuate surface la of the 
schematically showing an apparatus for manufacturing injection die 1 and the caraanferential surface of the die 
molded surface fasteners, which are connected by a wheel 2 toward the individual cavity groups 5. At the same 
connector, by injection molding according to a first embodi- time, a sheet-like connector 12, in the form of a coarse 
ment of this invention. FIG. 2 is a fragmentary horizontal W0V en or knit fabric or a metal net, drawn from a roll 8 is 
cross-sectional view of the apparatus. 65 introduced over the substantially entire width of the hook- 

In FIGS. 1 and 2, reference numeral 1 designates an dement-forming part of the cfroimferential surface of the 
injection die; the upper half surface of a tip of the injection die wheel 2 via a tension controller a Further, in this 
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embodiment, a cooling water tank 10 is disposed under the another by the sheet-like connector 12 are integrally molded 

die wheel 2 so that a lower part of the die wheel 2 is soaked in a predetermined thickness. 

in the cooling water tank 1&A guide roller 9 is disposed ^ ^ 4 A „ ^ me fonn a surface 

diagonally upwardly on the downstream side of the cooling *.««._^ „„ ... . - *~. , , :~r ™ , Z 

wSx tank 10, and ftmher downstream of the guide roller 9 5 ^s^rf^ «^«* * the ^wheel 2 

a vertical pair of take-up rollers 6, 7 rotatable in synchro- t0 £f ^ * e *ect-hke connector 12 1S moved around 

nism at a speed slightly faster than the die wheel 2 are s » te tantially a lower half of the circumferential surface of 

disposed. the die wheel 2 as guided by the guide roller 9. During that 

The sheet-like connector 12 may be a coarse woven or ^1^^**7™ ? *t '"Jf* 

knit fabric or a metal net, as shown in FIGS. 4 and 6(A). In 10 ^ d lK5^ Ce, :f 6 T e " ? eB *r" ed T 

an alternative form, the sheet-like connector 12 may be fiber f^^f^J^ L° ^ T ^ P ^ y 

yams or metal wires to be successively introduced at pre- ^^SS^ £ *£L 2 

determined intervals circumferendally of the die wheel 2 ?T & ^ ^ ,!\ 

andpan^dtothea^ofmediewhed^asshowninHG. ^ horizontally by the take-up rollers 6, 

6(B). In this alternative case, the fiber yarns or metal wires 1S L™f? "lv ^ ntS t ™ 

are introduced circumferentially of the die wheel 2 as the EL . ^ • ' , „ ** 

continuous fiber yarn or metal wire is drawn from a non- S ^JT'h y ^ 

illustrated spool and is traversed in round trip parallel to the Jf™* J""™™* from * e ^ J^el 2 and are corn- 

-j/. *• r 8 ^ fi OT i^ -—i S y s^^? 8 surface fasttner wft ttc 

mechanism, cr as the previously severed fiber yarns or metal 20 

wires are successively supplied parallel to the axis of the die In this embodiment, in order to remove a molded resin 
wheel 2 in timed relation to the rotation of the die wheel 2. product (La, a connector-embedded surface fastener) from 
The fiber yarns or metal wires may be supplied in such a me wheel 2 > ^ e vertical pair of take-up rollers 6, 7 
manner that a plurality of them are simultaneously supplied rotatable in opposite direction in synchronism with each 
in a direction of die wheel rotation, having a predetermined & othcr used A^ough the circumferentiaJ surfaces of the 
space between one another axialiy of the die wheel In mat tafce " u P roUers 6, 7 may be smooth, it is preferable that they 
case, there provided, in the circumferential surface of the die havc P 00 *™ for passage of hook-element rows so that the 
wheel, regions with the hook-element-forming cavities 5a book dements 46 are kept free from damage. The speed of 
and regions without the hook-element-fonning cavities 5a rotation of the take-up rollers 6, 7 is set at a value slightly 
drcumf erentialiy alternately. The fiber yarns or metal wires 30 higher man the s P eed of rotation of me ^ whed 2 so that 
may be supplied in both ways as described above simulta- ae hook elemeDts 4fr can be smoothly removed from the 
neously. Further, the sheet-like connector may be non- book^ement-forming cavity groups 5. 
woven cloth, paper ox synthetic resin film having adequate In the thus manufactured surface fastener, since a plurality 
open spaces through which molten resin is to be passed, as °f substrate sheets 4a are connected to one another by a 
shown in FIG. 6(C). 35 coarse sheet-like connector 12 part of which is embedded in 
The yarns may be natural fiber yarns, monofilaments or mc substrate sheets 4a as shown in FIGS. 4 and 5, the 
multifilament yarns of thermoplastic resin, such as nylon, substrate sheets 4a has an adequate degree of toughness and 
polyester and polypropylene, ox metal wires. Though the * s flexible along part of the sheet-like connector 12 so that 
material of the fibers should preferably be the same as the mc surface fastener can be attached reliably fit to any of 
thermoplastic synthetic resin of the surface fastener, a dif- 40 various contours of articles and can be kept free from any 
ferent material may be used. Since the size of fibers, fiber inconvenience such as tear due to the sewing needle during 
yarns and metal wires of the sheet-like connector 12 define sewing. Further, the surface fastener can be cut between a 
the thickness of the sheet-Eke connector 12, it is decided desired adjacent pair of substrate sheets 4a along the con- 
depending on the thickness of the substrate sheet 4a of the nector 12, if neccessary. 

surface fastener and it is preferably 10-30% of the thickness 45 FIG. 7 is a vertical cross-sectional view showing an 
of the substrate sheet 4a. In molding surface fasteners, the apparatus for nunufacturing a connector-embedded surface 
molten resin temperature, the resin pressure, the die-wheel fastener by continuous extrusion molding according to a 
temperature and the rate of rotation of the die wheel are second embodiment of this invention, 
controlled according to the material of resin to be used. The in this embodiment, an extrusion die 11 is used instead of 
necessary resin pressure, which depends on the size of open 50 the injection die 1 of the foregoing embodiment, and a press 
spaces of the sheet-like connector 12, is generally within a roller 13 is disposed undo the die wheel 2 having a structure 
range of 50-150 kg/cm 2 , preferably 80-110 kg.cm 2 . substantially identical with the one described above with a 
For molding the surface fastener of this invention on the predetermined gap therebetween. A nozzle of the extrusion 
foregoing apparatus, molten resin 4 is continuously injected die 11 is divided into the same number of nozzles 11a as that 
from the injection die 1 under the predctennined resin 55 of the hook<lcment-forrning cavity groups 5 and each of the 
pressure toward the individual hook-element-farming cavity subdivided nozzles 11a faces the respective hook-element- 
groups 5 on the circumferential surface of the die wheel 2 in forming cavity groups 5 for extruding molten resin 4 toward 
rotation. At the same time, part of the sheet-like connector the gap between the die wheel 2 and the press roller 13. As 
12 which is introduced simulatenously and the molten resin a most significant feature of this embodiment, in the cir- 
4 are joined together, and a multiplicity of hook elements 4b 60 cumfcrential surface of the die wheel 2, the hook-element- 
are successively molded in timed relation to the rotation of forming cavities Sa together with the substrate- sheet- 
the die wheel 2 as the individual hook-element-forming forming portions are divided into a number of groups or 
cavity groups 5 in the circumferential surface of the die sections, and the sheet-like connector 12 is introduced into 
wheel 2 are filled with part of molten resin 4 via the open the gap between the molten resin 4 extruded from the 
spaces of the sheet-like connector 12. Meanwhile a number 65 extrusion die 11 and the circumferential surface of the die 
of substrate sheets 4a in which part of the sheet-like con- wheel 2. Specifically, in this illustrated embodiment, a 
nectar 12 is embedded and which are connected to one sheet-like connector 12 having a width substantially equal to 
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the molding width of the die wheel 2, together with the As is apparent from the foregoing description, according 

molten resin 4 extruded from the subdivided nozzles 11a of to the molded surface fastener of this invention, since the 

the extrusion die 11, is introduced into the gap between the substrate sheet 4a with hook elements 4b is divided into a 

^eel2andmepressrollexl3 I^ewise in the foregoing Dumba - of actons via the sheet-like connector 12, the 

embc<lin^ 5 fastener has aa a( ^ uate d of flexibUity ^ 

2a for cooling the circumferential surface of the die wheel nar . _ f t>wm cWf ^ ~ ,* ~. . _5 

2 from inside is mounted. A cooling air blower 14 is ^ « k ?"^f, ? • can be rehably and 

disposed to blow a cooling air toward the circumferential 5f** 5*^ * * * of T^!^* rf 

surface of the die wheel 2 after the latter bas passed a B J. ^e sheet-l^e connector 12 between a desired 

position of a pressure surface with the press roller 13. The ***** P** of subdivided substrate-sheets 4a, it is possible 

die wheel 2 and the press roller 13 are driven by a non- 10 t0 obtam a dcsircd of surface fasteDcr ' Further, since 

illustrated drive unit to rotate in opposite directions, as ^ sheet-like connector 12 is embedded in the substrate 

indicated by arrows in FIG. 4, in synchronism with each sneet *° ovcr & s CDtirc arca » il possible to secure an 

other. adequate degree of toughness of the substrate sheet 4a, 

A guide roller 9 is disposed diagonally upwardly on the making the surface fastener durable for repeated use. 

downstream side of the cooling air blower 14, and a vertical 15 Further, according to this invention, a molded surface 

pair of take-up rollers 6, 7 rotatable in opposite directions at fastener can be continuously manufactured efficiently and 

a speed slightly faster than the rotation of the die wheel 2 is economically in a single process with only minor modifi- 

disposed on the downstream side of the guide roller 9. to the well-known injection molding or extrusion 

According to the apparatus of the second embodiment, the molding, 

molten resin 4 extruded from the subdivided nozzles Ha of 20 ^ " J , , „ , . 

the extrusion die 11, together with the sheet-like connector The molded surface fastener of this invention can be 

12 introduced drcumferentiafly of the die wheel 2, is molded °y a common injection molding machine, 

introduced into die gap between the die wheel 2 and the What is claimed is: 

press roller 13. The molten resin 4 is then forced into the 1. A molded surface fastener of synthetic resin, compris- 

individual hook-element-forming cavity groups 5 through 25 iag- 

the open spaces of the sheet-Eke connector 12 under the / a \ a SUDStrate sneet; 

pressure by the press roller 13. A single sheet-like connector \i , . . 1 

12 to be introduced into the above-mentioned gap circum- 0* a ™*MpMy of male engaging elements integrally 
fercntially of the die wheel 2 is embedded in the individual molded with said substrate sheet and standing in rows 
substrate-sheets 4a corresponding to the respective hook- ^ on onc surface of said substrate sheet; and 
element-forming cavity groups 5, thereby connecting the (c) said substrate sheet being divided into sections con- 
substrate-sheets 4a to one another. The resulting surface nected to one another via a connector, said connector 
fastener is moved around substantially a quarter of the being smaller in thickness than said substrate sheet and 
circumferential surface of the die wheel 2 and is then having open spaces through which molten resin is to be 
continuously removed from the circumferential surface of 3J passed during the molding of said substrate sheet; 
the diewheel 2 as positively taken by the take-up rollers 6, (d) ^ mtegfaU y joiccd witn said ^bSiate 
7 via me guide roller 9. sheet simultaneously with the molding of said substrate 

During that time, the surface fastener is gradually cooled sheet and said male engaging elements, 

by the cooling means 2a inside the die wheel 2 and by the 2. A molded surface fastener according to claim 1, 

cooling air blower 14 and is thereby solidified. In this ^ wherein said substrate sheet is divided into two or more 

embodiment, if the sheet-like connector 12 to be introduced sections spaced a predetermined gap from one another 

into the gap between the die wheel 2 and the press roller 13 transversely of said surface fastener via said connector, 

is previously heated to eliminate a difference of temperature 3. a molded surface fastener according to claim 2, 

with the substrate sheet 4a in semimolten state, it would be wherein said connector is spread transversely of said surface 

fused with the substrate sheet 4a more reliably. 45 fastener and is composed of a plurality of fiber yarns or 

Also in the second embodiment, the individual hook metal wires parallel spaced at predeteannined distances Ion- 
element 4b has a pair of rtinferang ribs 4c on opposite side gitudinally of said surface fastener, 
surfaces; the hook elements 4b in the same row are directed 4. A molded surface fastener according to claim 2, 
in a common direction, and the book elements 4b in adjacent wherein said connector is a coarse woven fabric, knit fabric 
rows are directed in opposite directions. The reinforcing rib 50 or metal net having adequate open spaces over its entire area 
4c may be omitted, but the reinforcing ribs 4c are effective through which molten resin is to be passed during the 
to prevent the hook elements 4b from falling flat laterally. molding of said substrate sheet 

Alternatively, the hook elements 4b successive in a row may 5. A molded surface fastener according to claim 2, 

be directed alternately in opposite directions so mat a wherein said connector is non-woven cloth, paper or syn- 

surface fastener having no directivity in engaging strength 55 thctic resin film having adequate open spaces over its entire 

can be obtained. This invention should by no means be area through which molten resin is to be passed during the 

limited to the illustrated example, and various modifications molding of said substrate sheet 
may be suggested without departing from the sprit of this 

invention. ***** 
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[57] ABSTRACT 

In a molded surface fastener, at least part of a substrate sheet 
and book elements are molded of synthetic resin, and 
simultaneously with the molding of the substrate sheet, at 
least part of foundation structure of a pile woven or knit core 
sheet is integrated with me substrate sheet which is molded 
of synthetic resin in such a manner that loop elements in the 
form of piles standing from the pile woven or knit core sheet 
are exposed to the front surface of the substrate sheet. The 
height of the hook elements is greater man that of the loop 
elements, and the foundation structure of the pile woven or 
knit core sheet is a coarse woven or knit structure having 
adequate pores throughout its entire area to allow molten 
resin to pass through. The hook elements and loop elements 
stand on the same surface or either of the front and back 
surfaces of the substrate sheet. 

6 Claims, 6 Drawing Sheets 
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MOLDED SURFACE FASTENER application of this type surface fastener has been expanded 

in recent years to a wide variety of fields, for example, from 

This is a continuation of application Ser. No. (W437,930, industrial material fasteners requiring a relatively great 

filed May 9, 1995, now abandoned. engaging force to paper diaper fasteners requiring adequate 

s softness and low price, the number of functions of the 

BACKGROUND OF THE INVENTION modern fasteners are on the rise. The above-mentioned 

1 Held of the Invention surface fastener composed of fiber material could hardly 

* . . w * -c x ^ . , meet such expanded variety of requirements. 

This invention relates to a surface fastener molded of _ . ■ r , . . ' 7/ , _ . . . 

. . . . . ... . j On the other hand, in the surface fastener disclosed in 

thermoplastic resin by continuous injection or extrusion and „ ~ V" ~J ™%r" * *7 , " T™ \~ . 

having a plate-like substrate sheet and a multiplicity of 10 U f ^ , No - 

engaging elements standing on one or both surfaces of the ^ » **** » *f "J™* 

plalS substrate sheet, aid more particularly to a molded \™* d lts " *° ™? * c F™"* * 

surface fastener in which a multiplicity of molded male ?^^^jf*Z° f & 

engaging element, of synthetic resin and a multiplicity of wheel * ^ inte^ attached to toe ^te^ace which 

ft^mak engaging elements in the form of fiber pQes stand 15 I s fom£ ff rcsm > of P^ te 

from one S surfaces of the substrate sheet In order to prevent this Problem^ a pfle supposing 

_ _ . . portion, i.e. the core sheet, needs such a high density not to 

2. Description of the Related Art allow molten resin to pass through. In this case, merely by 

A surface fastener is currently known in which a multi- ^ a ^ of molten resin of the substrate penetrates into the 

pKcity of hook- or mushroom-shape engaging elements of a ^ back ^ of the pile supporting portion to the core sheet is 

monofilament and a multiplicity of loop elements of mul- fused integrally therewith 

tffilaments mixedly stand from one surface of a substrate However, according to the inanufecturing method dis- 

^ 2? J^^Tl* 1 " K V - S - closed in U.S. Pat No. 5,260,015, the surface fastener in 

5^31,738 in which the hook- or mushroom-shape engaging the core sheet is embedded in the substrate eccentri- 

dements have a height less than the height of the loop ^ ^ ^ back ^ is rcvolvcd ^0*01 a predeter- 

elements in an effort to secure a desired rate of engagement angJe ftc Preferential surface of the die 

and a good touch of the engaging surface. wheel in one-way rotation and is then positively peeled off 

According to the invention disclosed in U.S. Pat. No. mc circumferential surface of the die wheel under a prede- 

5,260,015, molten thermoplastic resin is extruded to the gap termined tension. Even in the case where the core sheet is 

between a rotating drum-shape die wheel, in which a mul- 30 not attached, since the hook elements molded in the book- 

uplicity of mold disks and a multiplicity of spacer plates are demerit-forming circumferential cavities of the die wheel 

laminated alternately, and a press roller, and a core sheet h avc to be positively removed, the substrate is stretched as 

having a multiplicity of piles is introduced between the a relatively great pulling force is exerted on the substrate, 

extruded resin and the press roller. As the core sheet is thus apart fj 0m any deformation of the hook elements, 

introduced, part of the resin is penetrated into the core sheet 35 Accordingly, in the core-sheet-free surface fastener, the 

by the pressing force of the press roller to integrate with the substrate is stretched substantially uniformly on both the 

substrate and, at the same time, part of the resin is filled in fj OBt and back sides. Whereas in the case of the surface 

hook-dement-forming circumferential cavities of the die fastener containing the core sheet, when the surface fastener 

wheel to mold a multiplicity of hook elements. The resulting molded on the circumferential surface of the die wheel is 

surface fastener, in which the core sheet is integrally 40 positively peeled off, the substrate is less extendible at the 

attached to the substrate at its back surface opposite to the back side, where the core sheet exists, and is more extend- 

hook surface, is cooled while traveling through a predeter- ftle at the front side, where the hook elements exist 

mined angle along the circumferential surface of the die Therefore, after completion of the molding, the surface 

wheel f oUowing the rotation of the die wheel, whereupon the fastener has different lengths at the front and back sides so 

molded hook elements are pulled out of the cavities and, at 45 that the surface fastener is curved convexty at the hook- 

the same time, the substrate is continuously peeled off the clement side and it is difficult to control the coefficient of 

circumferential surface of the die wheel. extension of the front side, thus resulting in a non-uniform 

With the surface fastener disclosed in U.S. Pat No. density of hook elements. In use, it is not only inconvenient 

5,231,738, partly since the substrate is a cloth made of when such surface fastener is attached to an objective good, 

synthetic resin fibers or metal fibers and partly since the so but also a constant rate of engagement cannot be achieved to 

hook- or mushroom-shape engaging elements and the loop impair the quality of product 

elements standing from the substrate are also made of fiber _ _ . ~_ ____ _ _ _ _ ^. VT 

material, its production needs mainly the fiber processing SUMMARY OF THE INVENTION 

technology requiring a large number of meticulous steps, With the foregoing problems in view, it is a first object of 

which raises the cost of product Moreover, in the surface 55 this invention to provide a high-quaHty surface fastener, on 

fastener with male and female elements distributed mixedly, which molded hook elements and loop elements made of 

the male and female engaging elements are formed at the fibers are mixedly distributed, which is stable in shape as 

time of weaving or knitting as described above. However, being extrusion- or injection-molded using a simple molding 

though it is desirable to give a napping process to the loop apparatus without any reconstruction, 

elements which consists female engaging elements in order 60 A second object of the invention is to secure an ad equa t e 

to improve the engaging rate of the loop elements, it is degree of toughness of the hook-element side of a plate-like 

impossible to give the napping process to a surface where substrate sheet of the surface fastener and to realize a highly 

male engaging elements are distributed. Therefore, the form precise density of hook elements. 

of the loop elements cannot be changed before nor after the a third object of the invention is to provide a molded 

weaving or knitting. 65 surface fastener in which loop elements made of fibers and 

Further, since its basic structure is composed of fibers, the molded hook elements coexist, with the loop elements being 

engaging force of this prior surface fastener is limited. As given the napping process. 
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fJZ^f£ ^JT^ 0 "' thaC " a surfacc foimiD g «vitics is driven for one-way rotation and, at thr 

fastener molded of synfcetic resu^ comprising: a plate-like same time, molten resin is continuously mjecterf from a 

substrate sheet, a multiplicity of hook elements, and loop molten resin outlet of an injection die, which confronts the 

elements. In this surface fastener, the hook elements are die wheel with a predetermined gap therebetween, to the 

molded of a synthetic resin material integrally on one 5 circumferential surface of the die wheel by a predetermined 

surface of the plate-like substrate sheet, and the loop ele- width. Simultaneously, a coarse pile woven or knit cloth 

meats are composed of piles projecting from a pile woven or having piles on its one surface is continuously introduced 

knit cloth. And at least part of a foundation structure of the into the gap between the die wheel and the molten resin 

pile woven or knit cloth is formed integrally with the ouUct of Ejection die. At that time, it is preferable to 

substrate sheet simultaneously with the molding of the 10 Mtroduce 016 P^e woven or farit cloth with the pile surface 

substrate sheet in contact with the circumferential surface of the die wheel. 

Preferably, the height of the hook elements is ereater than 1°* purpose, the circumferential surface of the die wheel 

the height of theXp elements unSTfce cSS ^toS^^^^^^ 8 

surface fastener disclosed in U.S. Pat No. 5,231 738 in ^l ll * g ^° 8 * e pfle surface - 

which the hook dements are shorter than the leopelemen.^ » 0,1^^^^^ JT 5° " * toward 

In the surface fastener of this invention, sinci the hook ^J,^L ^ "V*" 

i-i^m»nt« *~ ~rJA-A A * , „ snare sneet in trie gap, and at the same time. Dart of the 

^l^^tLT^T fQnDCd * ra ° ItCn ^ rcachcs * c <^mf«otial surfaced £c 

^ZT^^^ ^ h °° k d f nCDt haS at ltS tCp a ^ the pores of the pfle woven or knit doth to 

srnwrtrdy curved surface with no rough touch and is highly embed the foundation structure the pile wovenTkiut 
stable in shape, so that hook dements are easy to engage the » cloth in the molten resin injected from the injection die and 
loop elements in spite of the short loop elements as shown to fill the hcok-elemert-fcrming cavities to form hook 
in FIG. 9 and the gap between the mating substrate sheets elements. Then, while the circumferential surfacc of the die 
can be reduced to a r r a mrm r m during engaging. wheel is positively cooled by a cooling means to cool the 

Further, in the surface fastener of this invention, the moldc <* surface fastener, the cooled molded surface fastener 
foundation structure of the pile woven or knit cloth' is a 25 1S continuously taken up from the rirctunferentiai surface of 
• coarse woven or knit structure having pores large enough to ^ * c whed. 
pass molten resin material throughout its entire area, and the Another typical manufactiiring method is an extrusion 
hook and loop elements exist mixedly on the one surface of moIdin 8 mcth(xl in which the die wheel having a multiplic- 
thc substrate sheet In an alternative form, the foundation ity of en g a ^g^ 1 ement-forming cavities and annular 
structure of the pile woven or knit cloth is high in density at 30 Teocsscs ^ a press roller confronting the die wheel with a 
its pile areas and has a coarse woven or knit structure at the prcdetennined gap are rotated synchronously in opposite 
remaining areas coarse enough to pass molten resin material. <Krections. Simultaneously, molten resin is continuously 
Further, the hook elements and the loop elements may be extruded from an extrusion nozzle to the gap between the die 
arranged alternately in parallel predetermined regions on the whcd ^ P^ss roller by a predeterrnined width and, at 
one surface of the substrate sheet. 35 mc samc timc » mc coarse pile woven or knit cloth is 

The pile woven or knit cloth to be used in this invention C °" tin0OCsIy introduccd between the die wheel and the 
most have adequate pores for the passage of molten resin D Tcsm cxtrudcd hom mc extrusion nozzle. The molten 

Usually, a molten resin pressure of 50-150 kg/cm 2 acts on f< ff ****** shcct * the gap by the pressing 

the pile woven or knit cloth during the continuous injection. , . **** roUcr md * * *** samc ^ P*rt of the 

The size of the pores in the cloth which allows the molten 40 m ^ TCSm rcachcs thc cfrcunrferential surface of the die 
resin to smoothly pass through under this resin pressure is wh f* ^ugh the pores of the pile woven or knit cloth to 
preferably at least 0.05 mm. A desired mesh size may be *e pile woven or knit cloth in thc molten resin and 

obtained by changing the weave density and/or woven , the hook^emejU-forrning cavities to form hook 
structure if the doth is a woven doth, the knit density and/or clcmcnts * Then ' wmlc circumferential surface of the die 
ta^ structure tf it is a k^^ 45 wheel is positively cooled by thc cooling means to cool the 

wire net The thickness of foundation structure of the pile molded surface fastener, the cooled molded surface fastener 
woven or knit doth is determined by the thickness of toe !? continuously taken up from the crrcurnferential surface of 
substrate sheet of the surface fastener to be molded and its l5 C ^ eeL 

use; in view of facilitation of molding, however, the thick- . wovcn ^ ^ whose foundation structure 

ness of the foundation structure is preferably 20-60% of that 50 " at ltast P^Y embedded in the substrate sheet serves to 
of the substrate sheet Accordingly, the size of yams, wires in FX^S me n^Hed surfacc fastener off the die 

or fibers of the foundation structure may be determined whed. Namdy, the substrate sheet formed on the rircum- 
optionally by thc required thickness of the foundation struc- surface of the die whed is less extendible and is 

tore, highly resistant against pull when the molded surface fas- 

And it is advantageous that, in this invention, it is possible 55 T^SfS'S- '-^^V? ^cunrferential surface of 
to treat a pile surface of the pile woven or farit core sheet ^^^^^ f" 8 "J*? rf *» * 
having the aforesaid structure with the rutpping process ^1^"??* forcc ^cctJvdy on the 

before integral molding with the molten syntoetic resin This hook elements in the cirnimfcrential cavities of thc 

has been in^siWe even in a surface f a^tenerw^ hook „ W ^J° "S"" 1 ho6k dcmcnts <^ ^ pulled 

and loop dements both made of fibers coexist as described 60 T of without difficulty. Since the hook- 

above, and is realized by the present invention. element-side surface of the substrate sheet is hardly 

The surface fastener thus constructed is effectively manu- SKc^r ^ 
tacturedby the following typical rr^thods ^ ^ 1^ ^eet so t^t the surface 

rw*. * , . fasteDcr does not become curved in one direction after 

tiaT^^^^ 15 l C °f^ na ? US 65 moldin 8 me ho <* ^nients are distributed uniformly, 

?1%!L m Wh ! d> , a . dlC whCCl ^8 m its ausin g * highsuality surface fastener which is uni- 

curtmrfereiiual surface a multiphaty of engagmg-element- form in engaging strength is obtained 



5,669,120 

5 6 

BRIEF DESCRIPTION OF THE DRAWINGS laminated alternately along the axis of the hollow drum as 

FIG. 1 is a fragmentary vertical cross-sectional view edges a multiplicity of hook^lement-fonning cavities 5a 

showing an apparatus for manufacturing a molded surface with their bases opening to the circumferential surface of the 

fastener according to a first embodiment of this invention; 5 die ring. Each of the spacer rings has on each of front and 

FIG 2 is a fragmentary, enlarged perspective view of a die back sides a flat surface. Each annular recess 16 h composed 

wT^^^^^Tof FIG 1 of a number of laminated rings, having a predetermined 

wheel of the apparatus of HG.l, outer diameter smaller than the outer diameter of the die 

FIG. 3 is a fragmentary perspective view of a pile core rf ^ ^ 5 Thc ^ whcd 2 & by a 

sheet to be used in the surface fastener manufactured accord- non _ milstratcd ^own synchronous drive unit, to rotate in a 

ing to the first emrx>diment; "> indicated by an arrow. 

FIGS. 4A through 4F are fragmentary cross-sectional A piJc woven or knit core sheet (hereinafter called "toe 

views of various modifications of the surface fastener pflc COfC sncct «)s drawn from a roll is mtioduced to the gap 

according to this invention; between the upper arcuate surface la of the injection due 1 

FIG. 5 is a fragmentary vertical cross- sectional view of ^ ^ the circumferential surface of the die wheel 2 via a 

another apparatus for rnaniifacturing a molded surface fas- tension adjuster 3 after contacting part of thc circumferential 

tener according to a second embodiment of this invention; surface of the die wheel 2. In this illustrated embodiment, a 

FIG. 6 is a fragmentary perspective view of a modified cooling water tank Id is situated under the die wheel 2 with 

pile core sheet; a lower portion of the die wheel 2 being soaked in the 

FIG. 7 is a fragmentary perspective view of a typical » coolin g water tank 16. A guide roller 9 is situ at ed dually 

surface fastenerTwm^h^and loop elements exist upwardly of the cooling water tank 10, and ^f 

edJv lower take-up rollers 6, 7 rotating at a speed shghtfy higher 

nMX y * . . ™, than the rotating speed of the die wheel 2 is situated in front 

FIG. 8 is a fragmentary perspective view similar to FIG. ^7!* rj^ 

7. showing a different pattern of arrangement of hook and m ; fle COTC snect S to be used in this cmrxxiiment has 

loop elements; and a number of pile regions SI of a predetermined width and a 

FIG. 9 is a side view showing the manner m which a parr numbcr of n ^ (ms S2 of a predetermined width 

of mating surface fasteners of this invention come mto anangcd dtemzXely in the transverse direction as shown in 

engagement with each other. Pj G 3 Thc fom^tion structure of each pile region SI is 
DETAILED DESCRIPTION OF THE 30 woven or knitted of fiber at a high density so ^ ^ow 

PRPF^RFD EMBODIMENTS molten resin 4 to pass through, and the coarse mesh region 

PREFERRED EMBUD1MHN ^ fa ^^.^ of ^ ^ is wovcn ^ knitted of fiber so as 

Preferred embodiments of this invention will now be to have pores for the passage of molten resin 4. Further, in 
described with reference to the accompanying drawings. this embodiment, a pile surface of the p0e regions SI of the 

FK5. 1 is a fragmentary vertical cross-sectional view of a 35 pile core sheet S is treated with a napping process, 
continuous injection molding apparatus for manufacturing a Therefore, the pile surface acquires greater flexibility, and 
molded surface fastener according to a first embodiment of the multifilament piles consisting loop elements 15 have 
this invention, various loop directions so that the engaging rate with mating 

m FIG. 1, reference numeral 1 designates an injection die; hook elements 4& increases, 
an upper half surf ace of the distal end of the injection die is 40 The fiber material is thermoplastic resin as exemplified by 
an arcuate surface la substantially equal in curvature to a die nylon, polyester and polypropylene or metal wire. Although 
wheel 2 described below, and a lower half surface is an the thermoplastic synthetic resin for the surface fastener and 
arcuate surface 1* having such a curvature as to define a thc fiber material are preferably toe same, they may be 
r*tdeteximned gap with respect to the curved surface of the different. The size of toe fibers, fiber yams or metal wires of 
die wheel 2. The injection die 1 is a T-shape die having a 45 the pile core sheet S is determined by the required thickness 
resin extrusion outlet Id which is situated centrally of the of the pile core sheet S. Further, the thickness of the pile core 
upper and lower arcuate surfaces 1a 1* and from which sheet S, which is taenmned depending on toe thickness of 
molten resin 4 is injected in a sheet form under a predeter- the substrate sheet 4a of the surface fastener, is usually 
mined molten resin pressure. In this embodiment, toe injec- preferably 20-60% of the thickness of toe substrate sheet 4a. 
U on die 1 has a single molten resin runner lc extending 50 In compliance with the resin material to be used, toe molten 
centrally resin temperature, molten resin pressure, die wheel tempera- 

The ore wheel 2 has a circumferential surface partially ture and rotational speed of the die wheel are adjusted as a 
adjacent to the upper arcuate surface la of the injection die matter of course. The ^^ v m ^ cn 
1 and is spaced from toe lower arcuate surface lb by the usually in the range of 50-150 kg/cm , preferably 80-110 
redetermined gap, with its axis parallel to the extrusion 55 kg/cm . 

outlet Id of the injection die 1. According to the illustrated In this embodiment, toe height of toe hook dements 4b is 
embodiment, a number of hook-clcment-forming cavity sets greater man that of the loop elements IS unlike the surface 
5 are arranged on the c^cumferential surface of the die fastener disclosed in OS. Pat No. 5031,738 in which toe 
wheel 2, adjacent cavity sets being spaced by a predeter. hook elements are shorter than toe loop elements. In toe 
mined distance in a direction parallel to the axis of the die 60 prior surface fastener, the hook elements are formed by 
wheel 2 to define therebetween an annular recess 16. The cutting part of inonofilament loops that are formed simul- 
basic structure of the die wheel 2 is substantially identical taneously with the weaving or knitting of the surface 
with the structure disclosed in U.S. Pat. No. 4,7753 10 with fastener, so that the cut rcriiainings projecting from toe 
slight modification and is hence described here only briefly. foundation structure and possible burrs formed when cutting 
The die wheel 2 is in the form of a hollow drum having a 65 would give an uncomfortable touch during the engaging. In 
water cooling jacket 2a, and in each cavity set portion, a order to give a comfortable touch, in the prior surface 
number of die rings and a number of spacer rings are fastener, toe loop elements are higher than toe hook ele- 



5,669,120 

7 8 

meats. In the surface fastener of this invention, since the the multifilaments consistinc the loon rirmmt. i« 

has at its top a smoothly curved mJS^SS rouT£,S M^fXT* 1S # not ^ cated 1 t ? «™ *«t S 

and is highly stable in shape, so that hook dcn^SSSS 5 5S£^ ° f ^^a™ loop clement, 

to engage the loop elements 15 in spite of the short W Mmc M shown in ™*. 4B - 

elements 15 as shown in FIG. 9 and the gap between the 10 *" embo *mcnt, in order to peel the molded resin 
mating substrate sheets 3 can be reduced to a minimum product ( i<c -> surface fastener with the pile core sheet 
daring engaging. embedded in the substrate sheet) off the die wheel 2, the 

For molding the surface fastener of this invention on the ln ***** and IowcT rollcr s 6, 7 synchronously rotating 

apparatus, the molten resin 4 to be continuously injected m oppositc dircctioDS 316 uscd - The dromiferential surfaces 
from the injection die 1 at a predetermined molten resin ? f uki ^ s P roiJcrs 6 » 7 may be smooth but preferably 
pressure is continuously forced into the gap between the circumferential grooves for receiving the hook ele- 

injection die 1 and the rotating die wheel 2. At the same time mcnt5 ^ so as not to damage them. The rotational speed of 
the pile core sheet S is guided with the piles being received ,« ^ roUers 6 ' 7 is dfcWry higher than that of the die 

in the annular recesses 16 of the die wheel 2, and part of the wheel 2 in such a manner that the hook elements 4b can be 
molten resin 4 penetrates into fee foundation structure of the ™ novcd smoomly off the hook-elemem-forraing cavities 
pile regions SI at fee injection-outlet side, while part of the 

molten resin 4 is extruded onto fee circumferential surface 10 mc ^ manufactured surface fastener, since the pile 
of the die wheel 2 through the pares of fee coarse mesh 20 CQrc moct S & embcddcd in the substrate sheet 4a cccca- 
regions S2, filling in the hook-clement-forming cavities 5a trically toward the hook-element-surface side, it is possible 
successively to form hook elements 4b as the molten resin to ^ vc mc substrate sheet 4a adequate toughness both 
4 is expanded uniformly over fee circumferential surface of longitudinally and transversely so that products of uniform 
the die wheel 2. As a result, the molten resin 4 remaining on quality can be obtained as mentioned above. In the resulting 
fee injection outlet of the injection die 1 and the expanded 25 surfacc fastener, no stretch occurs during catting under 
molten resin 4 are fused with the component material of fee tension, and no breakage of a sewing needle occurs during 
pile core sheet S to form the substrate sheet 4a having a sewing. 

r*edeternuned thickness. FIG. 5 is a vertical cross-sectional view of an apparatus 

Dimng this molding, the pile core sheet S keeps traveling for manufacturing a surface fastener according to a second 
around fee circumferential surface of the die wheel 2 as it is 30 ci nbodiment of this invention by extrusion molding, 
forced feereagainst under molten resin pressure. Therefore, In the second einbodiment an extrusion nozzle 11 is used 
in the manufacturing method of this embodiment, it is to substitute for fee injection die 1, and a press roller 13 is 
unnecessary to intentionally force fee pile core sheet S situated under the die wheel 2 with a predetennined gap A 
against the circumferential surface of the die wheel 2 while molten resin extrusion outlet 11a of fee extrusion nozzlell 
mtrodudng; namely, as it is introduced into fee above- 35 is situated to face the gap between the die wheel 2 and fee 
mentioned gap merely wife a just slack-free tension, the pile press roller 13. In this embodiment, the most important point 
core sheet S is necessarily forced against the circumferential is that the pile core sheet S is introduced into fee gap 
surface of the die wheel 2 so feat the pile core sheet S is between fee circumferential surface of fee die wheel 2 and 
embedded in the substrate sheet 4a of the molded surface the molten resin 4 t which is extruded from the molten resin 
mstcner eccentrically toward the hook^element-surface side 40 extrusion outlet Via of the extrusion nozzle 11 via the 
or firont-surface side as shown in FIG. 2. tension adjusting section 3, after partially contacting the 

The molten resin 4 shaped into fee surface fastener on fee circumferential surface of the die wheel 2 Further, a cooling 
arcumfeiential surface of fee die wheel 2 travels around water jacket la for cooling the circumferential surface of the 
substantially a half of the circumferential surface of the die die whecl 2 from fee inside is situated in the die wheel 2, and 
wheel 2 as guided by the guide roller 9. During that time, the 45 a cooling air blower 14 is situated for blowing cooling air to 
molten resin 4 is cooled from the inside of the die wheel 2 mc circumferential surface of the die wheel 2 having passed 
and is further cooled while passing through the cooling the pressing surface of the press roller 13. The die wheel 2 
water tank 10 so that the substrate sheet 4a, in which fee pile and fee press roller 13 are driven, by a non-illustrated drive 
ooresheet S is embedded, integrally wife the hook elements "mX to synchronously rotate in opposite directions as indi- 
4b become gradually hard. When the substrate sheet 4a is 50 by arrows in FIG. 5. 

poativefy taken up ^horizontally by fee take-up rollers 6,7 A guide roller 9 is situated diagonally upwardly of fee 
oWg this hardening, since the pfle core sheet S is embed- cooling air blower 14, and a set of upper and lower take-up 
ted in fee substrate sheet 4a eccentrically toward fee hook- rollers 6, 7 rotating at a speed slightly higher than feat of fee 
e^emem-surface side, the pile-ccjc-shect-emr.edded-side die wheel 2 are situated in front of the guide roller 9 
T^J^lX^t ^^.^ « tend if it 55 According to the thus constructed apparatus, fee molten 
ShS? ^SJ^L "S^**? Sm L aC f * c * c ^ ^ extruded from the extrusion nozzTll * ZlX^ 
s^2'h^^r airfback surfaces of fee substrate to the gap between the press roller 13 and the pile corTsteet 
sS^f^n^ tS^ 0 ^^ ro ^ 8 * C S > Whi * * ^troduced^ng the circumferenS XceS 
oemTreSveT ^ JT^ 8 !V? * C * c whcd 2 > * * f ™** through the pores of the piS 

oS&T^J ^ <hC Whecl Z Accordingly, fee 60 core sheet S to fee circiimferential surfacc of the die wheel 
^Z^tKT^ ^ a r tf0nn *"* ° f h °° k 2 *y F^ing force of fee P 4*"S 

ftS*? SUrfa ?, ° f * c S « guided with feezes being receiv TiJZ 

Srf 1 1Bd I Vldual **** dcmCDts ^ can be annular recesses 16of the die wheel 2, and at the same *n7 

^^^^^ snioothly as feey recently part of the molten resin 4 penetrates into £ 
rmThSSSt^ ^i'T" ^ *Z Whccl 65 <* regions SI at the extrusion-outlet si£ 

il^^l 7T ^ * ve to whac of the molten resin 4 is extruded onto fee 

become hard completely and the surface fastener on which circiimferential surface of the die wheel 2 through the^orS 
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of the coarse mesh regions S2, filling in the hook-element- small width, and the pile region SI is located centrally in the 

forming cavities 5a successively to form hook elements 4b direction transverse of the pile core sheet S while a pair of 

as the molten resin 4 is expanded uniformly over the transversely spaced coarse mesh regions SI are located at 

circumferential surface of the die wheel 2. The thus molded opposite sides of the pile region SI , and other manufacturing 

surface fastener of this invention travels along substantially 5 conditions are the same as those for the surface fastener of 

a quarter of the die wheel 2 and is then continuously FIG. 4A. 

removed off the circumferential surface of the die wheel 2 as in the foregoing embodiments, the hook elements and the 

positively take up by the take-up rollers 6, 7 via the guide loop elements are formed on the same surface of the 

roller 9. substrate sheet Alternatively, the hook elements may be 

Meanwhile, the molded surface fastener is gradually 10 formed on the front surface of the substrate sheet and the 

cooled by a cooler 2a in the die wheel 2 and is further cooled loop elements may be formed on the back surface of the 

by air blown from the cooHng air blower 14, thus becoming substrate sheet, in such a manner mat sets of hook elements 

hard. In mis embodiment, if the pile core sheet S to be and sets of loop elements do not project on the same portion 

introduced to the gap between die wheel 2 and the press of the substrate sheet so as to be arranged alternately with 

roller 13 is previously heated to eliminate any difference in 15 respect to one another. In this alternative case, the pile 

temperature from the semimolten high-temperature sub- surface of the pile core sheet is introduced to the molten 

strate sheet 4a, their fusion will be more reliable. resin surface opposite to the die wheel At that time, as a 

FIG. 6 shows a modified pile core sheet S, in which a matter of course, fee pile 

number of pile regions SI and a number of coarse mesh ^ regions arc arranged alternately in the pie core shee^ and 

regions S2 are arranged alternately in the longitudinal direc- 20 boci-element-forming cavity sets and Ae smoott tsur- 

tion of the pae coresheet S. When this modified pOe core faces are ^alternately arranged on the <^«^^*~ 

sheet S is to be used, the circumferential surface structure of of the me wheel at ^pre4ete^ed spaces in the direction 

the die wheel 2 is required to be changed to meet the. circumferential of the die wheel. 

construction of the pile core sheet S. Namely, a number of In the foregoing embodiments, the individual hook ele- 
hcok-dement-fonning cavity sets 5 and a number of pile- 25 ment 4b has a reinforcing rib 4c on each of opposite side 
receiving recesses 16 axe arranged alternately in the circum- surfaces. Hie individual hook elements 4b are oriented in a 
ferential direction of the die wheel. The cross- sectional view common direction in the same row and are oriented in 
of the surface fastener to be molded in this case is shown in opposite direction in adjacent rows. The reinforcing ribs 4c 
PIG 4^ which may be omitted, are effective in preventing the hook 
FIG. 7 shows a surface fastener in which the hook 30 elements 4b from falling sideways. In this invention, ^ adja- 
elements 4b and the loop elements 15 are alternately cent hook elements 4> ^H^^T* 
arranged in the direction eimer longitudinal or transverse of alternately in oppose directions. With mis arrangement, a 
the substrate sheet 4a. FIG. 8 shows a surface fastener in surface fastener which does not have direction in engaging 
which the rows of hook elements 4* and the loop elements 3 _ force can be ob^ed. msinvention should by no means be 
15 are alternately arranged in the longitudinal direction of hmtcd to the foregoing embodiments and various modifi- 
the substrate sheet 4a. For manufacturing me surface fas- cations may be suggested without departing from the con- 
tends of these shapes shown in FIGS. 7 and 8, each pile core cep* of this invention. 

sheet S must have a coarse foundation structure having As is apparent from the foregoing detailed description, 
adequate pores enough to allow molten resin 4 to pass ^ according to this invention, it is possible to continuously 

through, and the piles must be farmed in a predeteomned manufacture a molded surface fastener in which at least part 

arrangement and at predetermined intervals. of foundation structure of the pile core sheet is embedded in 

On the other hand, the die wheel 2 has a number of the substrate sheet in a single Hiding step ralher ina 

pile-receiving recesses 16 in the circumferential surface at P^ty of mctouous molding steps, and the obfcmed 

positions corresponding to the piles and a multiplicity of 45 secureaaequate toughness m ^^Anal 

h^k-element-fWing cavities 5a between adjacent and transverse directions at the same time. Further, during 

recesses 16. The distance of the recesses 16 and the hook- the mokfing, *erc js no «te^on c^erence between *e 

elernent-fonmng cavities 5* are determine according to the front and back surfaces of fee substrate sheet whet l the 

pile distance of the pile core sheet S. ^vx fastener "^<**e T^^T^^^t 

" ^ MA f . . . , „ the die wheel, and therefore the density of hook elements 

FIGS. 4A t^# 4B stow* vinous n^ed soirfa* * would ^ J^m over the enfe area so that high-quality 

fasteners in which the hook elements 4b and to loop ^ exceQcQt ^ sizc dsion ^ a uniform 

elements 15 coexist on the same substrate sheet FIG. 4B £ strC ngth can be achieved, 

schematically shows a cross-sectional structure of the sur- * , * . ^ . , . 

face fastener manufactured by the apparatus of FIGS. 1 and Further, since the pile core sheet is inanuf actured \ by 

5. FIG. 4D schematically show a cross-sectional view of the 55 weaving or knitting, it is rx>ssi^e to change the design of the 

surface fastener shown in FIG. 7. For manufacturing the core sheet in arrangement and orientation of piles and to 

surface fastener having a cross-sectional structure of FIG. determine Resize, shape or 

4A, the pile core sheet S of FIG. 3 is used, and in the case optionally. It as accordingly rx^le to^ m^ wi* 

of continuous injection molding, the injection die 1 has a various requirements for the surface fastener in which hook 

number of injection outlets Id transversely spaced at regular 60 and loop elements coexist. 

distances to meet the hook-element-forming cavity sets 5, Particularly in this invention, the pile core sheet S is 

and alternatively in the case of extrusion molding, a number manufactured in a process different from this molding 

of rircumf erentially extending annular lands are arranged at process of the surface fastener and the rale surface of the pile 

predetermined spaces in a direction parallel to the axis of the core sheet S is not influences by the molding resin, so that 

press roller to meet the respective sets of loop elements 15. 65 it is possible to treat the pile surface with the napping 

For manufacturing the surface fastener having a cross- process prior to the molding of the surface fastener, thus the 

sectional structure of FIG. 4C. the pile core sheet S has a engaging rate of the product improves. Further, in the case 
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that the height of the hook dements is greater than that of the 
loop elements, since the hook elements are molded of 
synthetic resin and not formed of monofilaments so that the 
individual hook element has at its top a smoothly curved 
surface with do rough touch and is highly stable in shape, 5 
hook elements are easy to engage the loop elements in spite 
of the short loop elements and the gap between the mating 
substrate sheets can be reduced to a minimum during 
engaging. 

What is claimed is: 10 
1. A surface fastener molded of synthetic resin, compris- 
ing: 

(a) a plate-like substrate sheet; 

(b) a multiplicity of hook elements; and 

(c) a multiplicity of loop elements; 

(d) said hook elements being molded of a synthetic resin 
material integrally with said plate-like substrate sheet 
on one surface of said plate-like substrate sheet, and 
said loop dements being composed of piles projecting 20 
from a pOe woven or knit doth; 

(e) at least part of a foundation structure of said pile 
woven or knit doth being embedded into said substrate 
sheet simultaneously with the molding of said substrate 
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sheet said hook dements and said loop elements pro- 
jecting on one side of said surface fastener. 

2. A molded surface fastener according to claim 1, 
wherein said hook dements have a hright greater than that 
of said loop elements. 

3. A molded surface fastener according to claim 1, 
wherein said loop elements arc treated with a napping 
process. 

4. A molded surface fastener according to claim 1, 
wherein said foundation structure of said pile woven or knit 
doth is a coarse woven or knit structure having pores large 
enough to pass molten resin material throughout its entire 
area, and said hook and loop elements exist mixedly on said 
one surface of said substrate sheet 

5. A molded surface fastener according to daim 1, 
wherein said foundation structure of said pile woven or knit 
cloth is high in density at its pile areas and has a coarse 
woven or knit structure at the remaining areas coarse enough 
to pass molten resin material 

6. A molded surface fastener according to daim 1, 
wherein said hook elements and said loop elements are 
arranged alternately in parallel predetermined regions on 
said one surface of said substrate sheet 
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ABSTRACT 



A composite hook and loop fastener in the form of an 
elongated strip has an elongated loop component, a hook 
component permanently affixed to the loop component, and 
a backing layer disposed on a face of the wrap tie in a 
discrete region. The backing layer is used for permanent 
attachment of the wrap tie to a supporting surface. One end 
of the loop component is available for encircling an object 
to be wrapped and engaging the fastener elements of the 
hook component. The loop component has a self-supporting 
web of entangled fibers, the fibers forming both a sheet-form 
body and hook-engageable, free-standing loops extending 
from at least one surface of the body, and the book compo- 
nent has fastener elements extending from a common base. 
The backing layer may be a pressure sensitive adhesive or a 
synthetic resin. 

25 Claims, 14 Drawing Sheets 
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FIG. 2B 
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COMPOSITE HOOK AND LOOP Implementations of this aspect of the invention may 

FASTENERS, AND PRODUCTS CONTAINING include one or more of the following features. The web of 

THEM the loop component may be non- woven and specifically a 

needled non-woven. The non-woven needled web may 

BACKGROUND OF THE INVENTION s weight less than about 2 ounces per square yard (68 grams 

This invention relates to composite hook and loop per square meter). The non-woven web may be in a 

fasteners, methods of their manufacture and products con- stretched, stabilized state. The loops of the loop component 

taining them. may extend from loop structures, and at least some of the 

A typical composite hook and loop fastener is produced Ioo P structures may each have a common, elongated trunk 

by taking preformed hook and loop material and overlapping io portion extending from the web from an associated knot and 

and attaching the two materials together along their edge multiple loops extending from the trunk portion. The loop 

margins or by totally overlapping one on top of the other. component may have an edge margin encapsulated in resin 

The attaching is usually done by ultrasonic welding, thermal of tne hook component, and a remainder free of hook 

fusing or an adhesive bond. This step of attaching preformed component resin. The edge margin may be about 10% of the 

hook and loop materia] to form the composite fastener adds is afea of lhc loo P component. The loop component may have 

additional cost to the manufacturing process. Hook and loop an entire face encapsulated in resin of the hook component, 

materials may also be laminated in-situ during the formation Tb c Ioo P component may have two broad, opposite sides, 

of the hook component. aQ d loops may extend from both sides. The hook component 

One particular application for an improved composite may be shorter than the loop component, as measured along 

fastener, discussed in more detail below, is as a wrap tie for 20 tbc wra P tic > and lhc backin S la >' cr ma >' ovcrla P longitudi- 

closing bags. An economical bag tie commonly used in retail DalI y lhe hook component and may be disposed on a side of 

stores comprises a wire covered with paper. The wire tie is lhe tie opposite the fastener elements. The fastener 

wrapped around an open end of a bag and the ends of the elements of the hook component may be book- or 

wire are twisted together to close the bag. Another common mushroom -shaped. The hook component may be disposed at 

type of a bag tie is a clip tie that consists of a piece of plastic 25 one end ot the elongated wrap tie, and the hook-shaped 

with an opening. A gathered open end of the bag is pushed fastener elements may extend toward the other end of the 

through the side of the opening to close the bag. Other wra P ,ie - ^ base of the nook component may include an 

closures include strings and tapes and closing arrangements integral extension void of fastener elements, for overlapping 

that employ adhesives or removably engageable elements. ,he loo P component and for face-to-face attachment. The 

T^e wire ties and clip ties are often used in retail stores 30 back ^g lave ' may be a pressure sensitive adhesive or a 

where items such as bakery products, fresh produce, dry s y nthctic rcsiD \ ^movable release liner may cover the 

goods, nails, etc. are placed in a bag and sold by weight or P rcssurc I scnsit1 ^ a ,f cs ? ve t Ia >' cr ' releasc ™y 

number. JT» consumer usually stores these products in the overIa P longitudinally the loop component such that a 

bags. The ties may be opened and closed several times P 0rtl0D of thc rclcasc ^ 15 cx P oscd for & ras P m &- 

before the bag is emptied. There is a need for low-cost 35 According to another aspect of the invention, a wrap tie 

dependable repeated-use closures for this and many other has an clon g atcd hook component having a base of synthetic 

applications. res ' 11 ^ aD arra y °^ f as,ener elements extending from a first 

surface of the base, a loop component permanently affixed to 

SUMMARY OF THE INVENTION a fi^t cnt j 0 f tnc hook component, thc loop component 

A composite hook and loop fastener in the form of an 40 having a web of fibers forming both a sheet-form body and 

clongatcd strip includes a loop component, a hook compo- hook-engageable loops extending from at least a first surface 

nent permanently affixed to the loop component, and a of the body, and a backing layer permanently affixed to a 

backing layer disposed on a face of the wrap tie in a discrete second surface of the body of loop component for permanent 

region. The backing layer is used for permanent attachment attachment of the wrap tie to a supporting surface. A second 

of the wrap tie to a supporting surface. One end of the loop as c nd of the hook component is available for encircling an 

component is available for encircling an object to be object to be wrapped and engaging the hook-engageable 

wrapped and engaging the fastener elements of the book loops of the loop component. The hook component may be 

component. The loop component has a self-supporting web in a stretched stale. 

of entangled fibers, the fibers forming both a sheet-form According to another aspect of the invention, a bag has an 

body and hook-engageable, free-standing loops extending 50 open end and an elongated, strip-form wrap tie according to 

from at least one surface of the body, and the book compo- this invention, permanently affixed to an outer surface of the 

nent has fastener elements extending from a common base. bag for closing the open end. The wrap tie is permanently 

In general, in one aspect, the invention provides a wrap tie bonded to the outer surface of the bag in a discrete region 

in the form of an elongated strip. The wrap tie has an along the length of the wrap tie. One end of the loop 

elongated loop component having a web of fibers forming 55 component is available for encircling thc open end of tbc bag 

both a sheet -form body and hook-engageable loops extend- to secure the bag in a closed state. The wrap tie may be 

ing from at least one surface of the body, a hook component permanently affixed to the bag by a pressure sensitive 

permanently affixed to a first end of the loop component, the adhesive layer or a synthetic resin. The bag may be made of 

hook component comprising a base of synthetic resin and an synthetic resin or paper. 

array of loop-engage able fastener elements integrally 60 According to another aspect of thc invention a sheet-form 
molded with and extending from a first surface of the base, composite touch fastener includes a loop component having 
and a backing layer permanently affixed to a second surface a self-supporting non -woven web of entangled fibers, the 
of the base opposite the fastener elements, for permanent fibers forming both a sheet-form web body and hook- 
attachment of the wrap tie to a supporting surface. A second engageable free-standing loops extending from at least one 
end of the loop component is available for encircling an 65 surface of the web body, and a hook component having a 
object to be wrapped and engaging the fastener elements of base of synthetic resin to which loop-engageable books arc 
the hook component. integrally molded. The resin of the hook component extends 
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at least partially underneath the loop component and encap- 
sulates fibers of the web body of the loop component. 

Implementations of this aspect of the invention may 
include one or more of the following features. The loop 
component may have an edge margin encapsulated in resin 5 
of the hook corrrponent, and a remainder free of hook 
component resin. The edge margin may be about 10% of the 
area of the loop component. The loop componenl may have 
an entire face encapsulated in resin of the book component. 
The loops of the loop component may extend from a 10 
common side of the sheet-form touch fastener. The loops of 
the loop corapooent may be arranged on a side of the 
sheet-form composite touch fastener opposite to the hooks 
of the hook component. The fibers of the loop component 
may be encapsulated in the resin of the hook component and 3 ^ 
the loop component may comprise regions which are more 
encapsulated by resin than other regions. 

According to another aspect of the invention a sheet-form 
composite touch fastener includes a sheet-form loop com- 
ponenl having a web of fibers forming both a sheet-form 2 o 
web body and hook -engage able loops extending from at 
least one surface of the web body and a sheet-form hook 
component comprising a base of synthetic resin to which 
loop-engage able books are integrally molded. One edge 
region of the hook component is permanently attached to a 2 s 
first edge of the loop component and fibers of the first edge 
of the loop component are encapsulated by resin of said edge 
region of the hook component. The loop component has a 
second edge, opposite said first edge, substantially free of 
resin of the hook material. 30 

According to another aspect of the invention a method is 
provided for manufacturing the elongated, strip-form wrap 
ties of this invention. The method includes the following 
steps: Provide a longitudinally continuous sheet of a loop 
material of finite width, the loop material having loops 35 
extending from at least a first surface. Permanently bond a 
longitudinally continuous strip of plastic hook material to 
the loop material to form a laminate, with the hook material 
at least partially overlapping the loop material width wise 
and having a width significantly less than the width of the 40 
loop material, the hook material having a strip-form base 
and fastener elements integrally molded with and extending 
from the strip- form base. Apply pressure sensitive adhesive 
to a predetermined region of a side of the laminate opposite 
the fastener elements. Cut the laminate to form the wrap ties, 45 
each wrap tie having a portion of the loop material, a portion 
of the book material, and a layer of the adhesive. 

Implementations of this aspect of the invention may have 
one or more of the following features. For a wrap tie that has 
a removable release liner covering the layer of adhesive, the 50 
method further includes, before the step of cutting, applying 
a longitudinally continuous release liner to the laminate to 
cover the adhesive. The cutting at least perforates the loop 
material and the base of the hook material to define longi- 
tudinal edges of the individual wrap ties, and leaves the 55 
release liner longitudinally continuous. The cut wrap ties 
may be spooled upon the continuous release liner for sub- 
sequent separation. The hook material may be bonded to the 
loop material by ultrasonic welding, thermal welding, or 
pressure sensitive adhesive. The step of bonding may also 60 
include continuously feeding the loop material through a nip 
defined between a rotating mold roll and a pressure roll, the 
rotating mold roll defining a multiplicity of fixed cavities 
about its periphery for molding the fastener elements of the 
hook material, while continuously introducing molten resin 65 
to the mold roll under conditions which cause the resin to fill 
the cavities of the mold roll and form the hook material, such 
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that pressure in the nip bonds the loop material to the hook 
material. The molten resin may be introduced to the mold 
roll in multiple, discrete regions along the roll, thereby 
forming multiple, parallel strips of book material laminated 
to the loop material. After the bonding step and before the 
cutting step, the laminate is slit longitudinally into multiple, 
longitudinally continuous bands, each band including both 
book material, loop material and adhesive. The loop material 
may be fed through the nip in the form of multiple parallel 
strips, while forming the hook material to fill gaps between 
adjacent strips of book material in the nip. 

According to another aspect of the invention a method is 
provided for manufacturing the elongated strip -form wrap 
ties of this invention. The method includes the following 
steps: Provide a longitudinally continuous sheet of a loop 
material of finite width, the loop material having loops 
extending from at least a first surface of the loop material. 
Provide a longitudinally continuous strip of plastic hook 
material, the hook material having a width significantly less 
than the width of the loop material, the book material having 
a first surface with fastener elements integrally molded with 
and extending from the first surface, and a second surface, 
opposite the first surface, having a layer of pressure sensitive 
adhesive. Bond the hook material and loop material along 
their length, with the loop material overlapping a longitu- 
dinal edge of the hook material and leaving the layer of 
adhesive uncovered by loop material. Cut the laminate to 
form the wrap ties, each wrap tie having a portion of the loop 
material, a portion of the hook material, and a layer of the 
adhesive. 

According to yet another aspect of the invention a method 
is provided for manufacturing a sheet- form composite touch 
fastener. The method includes the following steps: Provide 
a longitudinally continuous sheet of a loop material of finite 
width, the loop material having a self-supporting non-woven 
web of entangled fibers, the fibers forming both a sheet-form 
web body and book-engageable free-standing loops extend- 
ing from at least one surface of the web body, said loop 
material having a substantially constant fiber density across 
its width. Permanently bond a longitudinally continuous 
strip of plastic hook material to the loop material to form a 
laminate, the hook material having a strip- form base of 
synthetic resin with fastener elements integrally molded 
with and extending therefrom and wherein said synthetic 
resin of the base of the hook component extends at least 
partially underneath the loop component and encapsulates 
fibers of said web body of the loop component. Cut the 
laminate to form the composite touch fasteners, each com- 
posite touch fastener having a portion of said loop material, 
and a portion of said hook material. 

According to yet another aspect of the invention an 
apparatus is provided for manufacturing the elongated, strip- 
form wrap ties of this invention. The apparatus includes a 
cooled, rotating forming roll defining a plurality of inwardly 
extending, fixed fastener element cavities at its periphery; a 
pressure roll positioned to cooperate with the forming roll to 
define a nip, the pressure roll having an outer surface for 
supporting a continuous sheet of a loop material fed into the 
nip; and an extrusion nozzle positioned to direct a continu- 
ous flow of molten resin toward the forming roll under 
conditions which cause the resin to fill the fastener element 
cavities and to form a continuous layer of resin against the 
forming roll, such that the layer of resin is bonded to the loop 
material by pressure in the nip, to form a laminate. The 
apparatus further includes an applicator arranged to apply a 
longitudinally continuous layer of pressure sensitive 
adhesive, to a discrete region of a side of the laminate 
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opposite the fastener elements; a guide arranged to direct a 
longitudinally continuous release liner to cover the applied 
layer of adhesive; and a blade arranged to cut in a transverse 
direction across the laminate to form individual wrap ties. 

According to yet another aspect of the invention a method s 
is provided for releasably securing a container in a closed 
state. The method includes providing a wrap tie according to 
this invention; permanently adhering the wrap tie to a 
surface of the container; wrapping one end of the loop 
component about the container; and engaging the fastener J0 
elements of the hook component with the loops of the loop 
component to retain the container in a closed state. 

Among the advantages of the invention may be one or 
more of the following. The wrap- tie of this invention does 
not have any sharp or metal parts, which may cut the bag 35 
when they become exposed, pose injury risk for the con- 
sumer or oxidize and thus contaminate the bag and its 
contents. There is no preferred direction or neeo 1 to twist the 
wrap tie, thus making it easy to open and close the bag 
opening. Further the wrap tie of this invention can be 20 
pre-attached to a bag automatically or can be dispensed from 
a wrap tie dispenser for manual attachment to a bag. The 
very low thickness and stiffness of both the non- woven loop 
material and the book material, along with its low cost and 
good closure performance, make the wrap tie a particularly 25 
useful component of many products. 

Other features and advantages of the invention will be 
apparent from the following description of embodiments, 
and from the claims. 
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BRIEF DESCRIPTION OF THE DRAWING 



FIG. 1 is a perspective view of a wrap lie having an 
elongated loop component overlapping an end of a short 
hook component and adapted for permanent union with a 35 
bag or similar article. 

FIG. LA is a perspective view of a bag having the wrap tie 
of FIG. 1 attached to its surface. 

FIG. IB is a side view of a wrap-tie having loops on both 
sides of an elongated loop component. 40 

FIG. 1C is a side view similar to FIG. IB, of a wrap-tie 
having an elongated loop component, an end portion of 
which overlaps the entire back surface of a hook component. 

FIG. ID is a side view of a wrap-tie in which a hook 45 
component is attached in the middle of an elongated loop 
component. 

FIG. IE is a side view of a wrap-tie in which an elongated 
stretched hook component overlaps an end of a short loop 
component. so 

FIG. IF is a side view of a wrap-tie in which the hook 
strip is attached face-to-face to the loop strip. 

FIG. 2A illustrates a preferred non-woven loop material 
for use as a loop component, enlarged SOX. 

FIG. 2B is a schematic view of the face of the non-woven 55 
loop material shown in FIG. 2A. 

FIG. 2C is a sketch of the noo-woven loop material 
illustrating clusters of loop fibers extending from a fibrous 
mat. 

FIG. 3 is a side view of a twisted wrap tie according to the 
invention. 

FIGS. 4 A and 4B are perspective magnified views of 
portions of a hook fastener and a stretched hook fastener, 
respectively. 65 

FIG. 5 illustrates an apparatus for forming and uniting 
components of a wrap tie. 
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FIGS. 6A is a perspective view of a portion of the 
apparatus of FIG. 5 for forming the preform product of FIG. 
7, while FIG. 6B is a view taken in plane 6B— 6B of FIG. 
6A. 

FIG. 7 illustrates a web comprised of attached loop and 
hook bands formed with the apparatus of FIGS. 5, 6 A and 
6B. 

FIG. H is a perspective view of four hook and loop 
segments formed by slitting the web shown in FIG. 7. 

FIG. 9 is a top view of a hook and loop segment that has 
been perforated cut. 

H(j. 10 is an enlarged side view of the hook and loop 
segment, taken along line 10 — 10 in FIG. 9. 

FIG. 11 is a cross sectional view of the interface between 
the book and loop segments, taken along line 11 — 11 in FIG. 
10. 

FIG. 12 is an enlarged side view of area 12 in FIG. 10. 

FIG. 13 illustrates reciprocating ultrasonic welding of 
bands of hook and loop material to form a wrap tie preform. 

FIG. 13 A illustrates rotary ultrasonic welding of bands of 
hook and loop material to form a wrap tie preform. 

HG. 14 illustrates thermal fusing of bands of hook 
material and loop material to form a wrap tie preform. 

FIG. 15 is a schematic illustration of an apparatus that 
dispenses wrap lies from a carrier sheet. 

FIG. 15A is a schematic illustration of area A in FIG. 15. 

FIG. 15B is a schematic illustration of an automatic label 
dispensing apparatus. 

FIG. 16A is a side view of stacked wrap ties. 

FIG. 16B is a schematic illustration of a box dispenser for 
the stacked wrap ties of FIG. 16A. 

FIG. 17 is a schematic illustration of an application of a 
wrap tie as a support of a pipe against a wall. 

DESCRIPTION OF EMBODIMENTS 

Referring to FIG. 1, a wrap tie 100 features an elongated 
strip of non- woven loop material 110, attached to a short 
strip of hook material 120. 

The strip of non -woven loop material has a first surface 
114 with hook-engageable loops 112 and a second relatively 
smooth surface 116. The strip of hook material 120 has a first 
surface 122 with integrally molded fastener elements 126 
and a second smooth surface 124. The fastener elements 
may be hook- or mushroom shaped. The hook-shaped fas- 
tener elements extend toward the loop material. 1 "he smooth 
surfaces of the hook and loop strips overlap distance d and 
are attached at joint 128 so that the loops and hooks extend 
in opposite directions of the wrap tie. A pressure sensitive 
adhesive layer 130 covers the remainder of the smooth 
surface 124 of the hook strip 120. For a face-to-face attach- 
ment of the hook and loop strips (FIG. IF), i.e., attaching the 
surface of the loop strip having the loops to the surface of the 
hook strip having the hooks, the base portion of the hook 
strip 120 has an integral extension 129 without hooks for 
overlapping the loops of the loop strip 110. The pressure 
sensitive adhesive layer 130 is covered with a release liner 
132, such as silicon coated paper. The release liner 132 
overlaps longitudinally the loop component such that a 
portion of the release liner is exposed for grasping. In one 
example, the tie is 0.5 inch wide, dimension w, the loop strip 
is 3 inch long, dimension 1, the hook strip is 0.75 inch long, 
dimension 1,, and the overlap area 128 is 0.4 inch long, 
dimension d, all components having the same width w. The 
thickness of the loop material may vary between about 0.150 
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inch and 0.0100 inch, and ihc thickness of the hook materia] directions within the plane of the fabric mat. The loops that 

may vary between about 0.100 inch and 0.010 inch. extend from the loop product are of the same fibers that 

Referring to FIG. 1A, the wrap tie of FIG. 1 is attached comprise the mat but extend beyond the general mass of the 

to an open end of a bag by the adhesive layer. The elongated mat, out of the plane of the mat, generally from associated 

non-woven loop strip is wrapped around the bag opening 5 knots 180, in the form of well anchored loop trees 250 (FIG. 

and the free end of the loop strip is secured to the hook strip 2Q. 

bv engaging the loops with the books. The wrap tie may be * , _ - ^.^ ~ A . . r „ . 

' r X j j-. .j-L t i_u 2: • As shown in FIG. 2A, and in the diagram of FIG. 2B. m 

prefastened and integrated with the bag, e.g., during mami- , - , , , X. f c , \ 

Lmreoftheb ag ,oritmayr^appUedT;thebagatTbetime «^ve ? low density fiber regaons of a preferred mat a 

of its use, by removing the release layer and pressing the in substantial number of the fibers of the mat of loop material 

adhesive component against the material of the bag. The bag 10 110 are taut ( Ke " not slack - re g 10na «y straight), and extend 

may be made of synthetic resin or paper. In some instances between knots 180 of the loop material fabric. The taut fibers 

the wrap tie may have, instead of the pressure sensitive 182 have been straightened by tension applied in at least one 

adhesive layer, a synthetic resin layer which can be iher- direction in the plane of the fabric mat 170, while the knots 

mally fused to the bag surface. have been produced by slippage and agglomeration caused 

In such applications in which the products are considered 15 dl,rin 8 ,he application of stretching forces to the needled 

disposable after single use, the loop material only need non-woven fabric. 

withstand a relatively small number of hooking cycles (e.g., The knot density of the sample shown in the photograph 

3 to 5) over the. product's useful life. We refer to these as was determined to be approximately 180 knots per square 

"low cycle'* applications. Loop products in this category inch by counting the number of visible knots within a given 

may be fabricated to advantage with needled fabric that has 20 square area. The knots themselves are fairly tight, made up 

needle-formed loops on one or both sides. In certain cases, of several monofilament fibers, and are interconnected by 

the material is in a permanently stretched and stabilized the taut fibers seen running between them. Between knots, 

state, having been stretched to increase its area in excess of the thin fiber mat is not very dense and is sheer enough to 

100%, as much as 150% or more from its as-needled permit images to be readily seen through it. For low cost 

condition. A preferred needled and stretched material is 25 applications, the fabric preferably weighs less than about 2 

formed of staple polyester yams of between about 18 and 4 ounces per square yard (68 grams per square meter), 

denier, preferably 6 denier. In this particular embodiment, the fibers of the mat are 

Other applications, such as strapping or bundling, may held in their taut, straightened condition by a water-based, 

require the hook-engageable loops to withstand a higher 3Q acrylic binder (not visible in the Figure) applied to the side 

number of cycles and higher stress. These relatively "high of the mat opposite the loops to bind the mat fibers in their 

cycle", high strength applications generally are preferably straight condition to stabilize the areal dimensions of the 

achieved by using woven or knitted material or by forming fabric, and to secure the loops at their associated knots. The 

loops with higher denier (or higher tenacity) fibers than binder generally ranges between 20 and 40% of the total 

those suitable for lower performance conditions. Loop prod- 3< . weight of the fabric and in the presently preferred embodi- 

ucts in this category may be prepared by stretching an " ments accounts for about one third of the total weight of the 

appropriate needled loop fabric in the range of 50 percent to loop component. The resulting fabric is dimensionally stable 

100 percent stretch, for example, followed by stabilization. and strong enough to be suitable for further processing by 

For certain applications, specially treated loop material standard fabric-handling techniques. While the fabric has a 

may be used in a wrap tie. For example, on a bag that holds ^ slight stiffness, like a starched felt, the stiffness can be 

an electronic device and needs to dissipate static electricity, mitigated where desired by softeners or mechanical work- 

non- woven loop impregnated with carbon or stainless steel ing- 

may be used. Carbon or stainless steel fibers may also be As seen in FIG. 2C, loops 112 extend from free-standing 

blended with staple fiber to form a static electricity dissi- clusters of loop fibers extending from the fibrous mat 170. 

pative non- woven loop material. A two-sided non- woven 4<; The clusters 250 which have several mono-filament loops 

loop material may be used on a wrap lie that, no matter if " 112 extending from a common elongated, substantially 

twisted, can be fastened to the hook. vertical trunk 252 we call "loop trees". Each loop tree 250 

Additional configurations of a wrap lie include among extends from a corresponding knot 180 in which the loops 

others the following: the loop strip 110 has loops on both of the cluster are anchored. Interstices between individual 

surfaces 114 and 116 (FIG. IB), the loop strip 110 overlaps 50 filaments in the trunk portion 252 of each tree or at the base 

and atlaches to the entire smooth surface 124 of the book of each bush, and in each knot 180 provide paths for the 

strip 120, with the adhesive layer 130 being intimately wicking of liquid binder, under the influence of surface 

bonded to the loop side 114 of the strip(FIG. 1Q, the hook tension of the liquid binder, to provide additional localized 

strip 120 attaches to the middle of the loop strip 110 (FIG. stiffness and strength. Importantly, the density of clusters in 

ID), and an elongated hook strip 120, which may be of 55 the plan view is very low, leaving sufficient room between 

formed and stretched material, is attached to a short loop the "branches" of neighboring trees to accommodate hooks 

strip 110(FIG. IE). and deflected loop material during engagement. 

In preferred embodiments, the non-woven loop material A more complete description of suitable non-woven loop 

110 (FIG. 1) is very thin, but still self-supporting, and has materials may be found in U.S. patent application Ser. No. 

relatively free fibers forming loops extending from one side 00 08/922,292, and a related PCT patent application entitled 

or both sides of a continuous, tangled mat of fibers. In "Loop material, its manufacture and its use in products", 

preferred embodiments the non-woven loop material 110 filed on Sep. 3, 1998, as a continuation in part of the 

comprises a needled fabric of staple fibers which has been foregoing application, the entire disclosures of which are 

stretched longitudinally and transversely, to form a fabric of hereby incorporated by reference. 

the form depicted in FIGS. 2A and 2B. 6 5 Referring to FIG. 3, the flexibility of the non-woven 

In such a fabric me individual fibers of the mat follow no material U0 allows it to be twisted several times and 

definite pattern as in a woven product, but extend in various fastened on the hook fastener strip 120. Even if there are 
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loops on only one face of the strip, hook engage able loops 
occur at all quadrants of the twist, to ensure engagement 
with the hook component. Further the loops around the slit 
edges of the loop strip are oriented in line with the fibrous 
mat 170, making the edges hook engageable. 5 

A hook strip 120 compatible with the loop material is 
used. For a non- woven loop material made from staple 
polyester fibers having a denier of 6, a hook may be of the 
CFM-29 designation, available from Velcro USA Inc. of 
Manchester, N.H., U.S.A. The CFM-29 hook strip has hooks i° 
of only 0.015 inch (0.38 mm) height. Especially when the 
hook component is the elongated component as depicted in 
FIG. IE, the hook strip may be a stretched hook product. 
Referring to FIGS. 4A and 4B, when a hook product is 
subjected to lateral stretching, the material of the base web 35 
150 decreases in thickness, from the original thickness t 0 of 
FIG. 4A to the reduced thickness t a of FIG. 4B. The areal 
density of the fastener elements is accordingly reduced. For 
example, with hook form elements of a type having a 
conventional height of about 0.035 inch and a spacing I 0 of 20 
about 0.050 inch along the rows, starting with a spacing w 0 
of the rows of about 0.025 inch and ending with a spacing 
Wj of FIG. 4B of about 0.100 inch, the areal density changes 
by a factor of 4, from about 800 fastener elements 11 per 
square inch to about 200 fastener elements per square inch. 25 
Starting with higher hook densities, higher final densities 
can be achieved to match the hooking needs of particular 
applications, while still of low cost. 

The product of FIG. 1 may be economically formed by the 
process and apparatus illustrated in FIG. 5. Extruder barrel 30 
308 melts and forces l he molten plastic 310 through a 
slot- form die 312. The extruded plastic enters the nip 314 
between base roll 316 and mold roll 318 containing mold 
cavities shaped to form the hooks of a strip-form hook 
fastener component of the well known book and loop type. 35 
The strip fastener material formed in nip 314 travels about 
the periphery of mold roll 318 to stripping roll 320, which 
assists in pulling the finished product 300 from the mold roll, 
and from there to a windup device, not shown. 

40 

For more detail about the general operation of the appa- 
ratus of FIG. 5, the reader is referred to U.S. Pat. No. 
5,260,015 to Kennedy, ct al., which discloses laminates 
made with loop materials. 

There are many possible methods of feeding the non- 45 
woven sheet material to the forming section of the hook 
forming device. In one example, shown in FIGS. 6A and 6B, 
several transversely spaced apart bands of non-woven male- 
rial 350 are introduced about the periphery of the base roll 
316 and enter nip 314 at the same time molten plastic 310 50 
enters the nip a I regions between the bands of loop material. 
The slot -form die has alternating plugs and open die spaces, 
the spaces arranged to provide molten resin that fills the 
spaces 352 between the bands of the non-woven loop 
material and produce limited overlap of the resin and the 55 
bands of non-woven (FIG. 6B), for forming joints 128. The 
edge margins of the bands of non -woven material bond 
intimately with the edge margins of the molten resin with 
which bands of hook fasteners 354 are integrally formed. 
The bond is formed by encapsulating fibers of the loop 60 
material with the molten resin of the hook material. Thereby 
a composite structure of joined alternating banife of loop 
component and hook component are formed. 

In one example, a web includes (FIG. 7), starting from the 
left, a 3 inch wide strip of non-woven loop, an inch and a 65 
half wide strip of hook material, a 6 inch wide strip of 
non-woven loop, an inch and a half wide strip of book 
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material and a 3 inch wide strip of non-woven loop. The 
alternating strips of non-woven aDd hook material overlap 
partially, being bonded at joints 128. The overlap areas are 
for instance 0.4 inch wide. After formation, the web passes 
through a slitter where it is longitudinally slit at the mid- 
points A and C of the hook segments, and at the midpoint B 
of the 6 inch loop segment. This results in four continuous 
length composite webs, each comprising a narrow band of 
hook material joined to a relatively wide band of non-woven 
loop material (FIG. 8). 

In the next step each of the four webs passes through a 
coating line where a pressure-sensitive adhesive is applied to 
the back of the hook strip material, this followed by a step 
where a release liner is placed on the adhesive layer. 

At that point each of the four continuous webs is 
perforated-cut (kiss-cut) along lines 400 through the loop 
and hook side but not through the release liner 132, as shown 
in FIGS. 9, 10, and 12, to form a series of elongated bag ties. 
The direction of the kiss-cut 400 is perpendicular to the 
longitudinal axis 402 of the composite web, which coincides 
with the machine direction. Across section of the web along 
tbe indicated direction 11 — 11 is shown in FIG. 11. 

An alternative way to manufacture the wrap tie is to 
ultrasouically seal respective preformed bauds of hook and 
loop material. The two materials are slit to the appropriate 
width and their edges overlapped and ultrasonically welded 
with a reciprocal ing ultrasonic welder, as shown in FIG. 13, 
or a rotary ultrasonic welder, as shown in FIG. 13A. The 
back of the hook material is coated with pressure-sensitive 
adhesive prior to welding. 

Another way to manufacture the wrap tie is to thermally 
fuse overlapping edge margins of preformed bands of hook 
and loop materials. Thermal fusing is performed with two 
rotary wheels 160 and 162, shown in FIG. 14. Both rotary 
wheels are heated, and may have a knurl pattern on them. 
The wheels come in contact and nip the area to be joined, 
which in this case is the overlap area between the edges of 
the loop and hook bands. The heated wheels melt the hook 
resin and fuse it into and around the fibers of the non-woven 
loop, thereby forming a bond between the margin portions of 
the two bands. The mechanical surrounding of the fiber with 
the melted, then solidified resin provides the necessary bond 
strength. 

Different type of resins may be used to form either the 
hook or the non-woven material. In certain preferred cases, 
as mentioned, the non -woven material is made from poly- 
ester fibers and the hook material from polyethylene. The 
hook and loop material preferably differ in their heat prop- 
erties. For example, the polyethylene melts at a lower 
temperature than the polyester and thereby allows the ther- 
mal fusing of the hook resin around the polyester fiber of the 
loop material, to form a strong mechanical bond with 
dimensional stability. 

The adhesive for layer 130 is preferably a pressure 
sensitive type adhesive. In some instances, layer 130 may be 
a synthetic resin suitable for thermal fusion onto a substrate. 

Wrap lies carried by a common release liner 202 may be 
rolled into a roll 210. The wrap ties 206 have one end 208 
attached to the release liner with the pressure sensitive 
adhesive and a free end 209. The roll 210 may be fed to a 
standard labeler 200, shown dia grammatically in FIG. 15. 
The release liner is arranged to pass under a sharp angle 212 
around a peel plate 204, where it reverses direction. The 
release liner is flexible and can change easily direction. 
However, the wrap tie has a certain amount of stiffness that 
causes the edge of the wrap tie 207 not to follow the release 
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liner 202 around the peel plate 204, and to protrude at the engage the fastener elements of the hook component to 

point where the release liner reverses its direction (FIG. close the bag. 

15A). In this way the peel plate automatically separates the 2. The wrap tie of claim 1 wherein said loop component 

wrap tie from the release liner. The wrap tie may either be comprises a non-woven web 

indexed or dynamically placed upon a moving bag on a 5 3 . ^ ^ tie of cIaim 2 wherein said non-woven web 

bagging machine which produces polyethylene bags. Auto- comprises a needled non-woven web. 

Tin^ttttTZl ?ti S V Z m 4 ' ™* ™P tie of cla ™ 3 iD w hich the weight of the 

15B. The leading edge 217 of I he moving bac 218 trips an t_ - i . & 

electric eye 216*7^ electric eye may be a light emitting " VCD Wcb * IcSS lha \ ab0Ut 2 ^ X ^ 

diode. The electric eye 216 sends a signal To the label 10 < 68 S™* ^ m *er). . 

dispenser 200 and the dispenser accelerates and transports . 5 ' Wrap lie of claim 3 m whlch lhc ™ n - wuvc " w ^b 

the wrap tie 206 towards the moving bag 218. When the 15 1D a stretched > stabilized state. 

wrap lie 206 reaches a predetermined location 219 on the 6 Thc wra P tlc of cIaim 1 wherein th c loops of the loop 

bag 218 and while tbe wrap tie is still connected to the component extend from loop structures, at least some of the 

release liner 202 a tamp roller 214 presses edge 207 of the 15 loo P stnj ctures each comprising 

wrap lie 206 onto the bag 218. Tbe wrap lie 206, the bag 218, a common, elongated trunk portion extending from the 

and the release liner 202 continue to move at the same speed, web from an associated knot and 

while the tamp roller 214 presses the wrap tie onto tbe bag. mul!iple loops extending from the trunk portion. 

Once the wrap tie is fully released from the release liner and 7 tC wraT , t * ~f ru;Z i , K , 

ott^k^ t~ tht u«„ iu i i . • * . » . 7. ilic wrap tic of claim 1 wherein the loop component 

attached to the bag, tbe release liner stops moving while the 20 ^ Anc - cto „ f , M aA „ ■ _ , , , . . f . K , , 

bag continues to move away from the denser region. TT>e consKtsof an e ^ e ™?" encapsubted in resm of the hook 

process repeats again when the next bag moves close to the c0 ™P°" eDt > and remainder free of hook component resin, 

dispenser area and trips the electric eye 216. The advance- 8 The ™ p ,,c of chun 7 wherein the ed S e mar & m 

ment of the wrap ties may be controlled bv a separate sensor ^P"^ 5 less than about of the area of the loop 

(not shown) for increased accuracy. ^5 Cf>m P onent - 

When the backing layer 130 is made of synthetic resin, the 9 ' ^ Wrap * of cUim . 1 wherein said backin S la y er 

tamp roller 214 is heated to thermally fuse the wrap tie onto ^F"^* * scnsillve adht * Jve - 

the bag. wra P l * e of claim 9 further comprising a remov- 

In another embodiment, the wrap ties 206 may be stacked * bl * fcleaSe Uocr C0Vefing ^ pressure scnsitive adbesive 

one on top of the other (FIG. 16A), having one end 226 of 30 ba< * in & Iaver - 

each tie releasably adhered together and a free end 224. The 11 wrap lie of claiIU 10 111 wlucn the rclease liner 

stacked wrap ties may be placed in a dispenser box 220 longitudinally overlaps the loop component such that a 

(FIG. 16B). Tbe dispenser box has an opening 222, allowing P OIti °n of the release liner is exposed for grasping, 

the free ends 224 of the wrap ties to be successively pulled 12 * wra P tie °f claim 1 wherein said backing layer 

out of the box. 35 comprises a synthetic resin. 

Other features and advantages of this invention may 13 ^ wra P lie of cIaim 1 wherein the loop component 

include one or more of the following. Tbe web in FIG. 7 may nas two DroaQ \ opposite sides, both sides having exposed 

be first coated with the pressure sensitive adhesive and then loo P s extending therefrom. 

pass through the slitter where it is longitudinally slit to form 1*- Th c wra P tic of claim 1 wherein the backing layer 
the hook and loop segments. The very low thickness of both 40 longitudinally overlaps the hook component and is disposed 
the non-woven loop material and the hook material, along on a side of the wrap tie opposite the fastener elements, 
with its low cost and good closure performance, make the 15. The wrap tie of claim 1 in which the fastener elements 
wrap tic a particularly useful component of many products. of the hook component are hook-shaped. 
The wrap ties may be employed, for instance, to close a ^ 16. The wrap tie of claim 1 in which tbe base of the hook 
plastic bag as described above (FIG. 1A), to secure pipes or 45 component includes an integral extension void of fastener 
other building materials (FIG. 18), to bundle cables and elements and overlapping the loop component in face-to- 
secure bundled cables, etc. face attachment thereto. 

Other features and advantages of the invention will be 17- A wrap tie in the form of an elongated strip for closing 

realized, and are within the scope of the following claims. SQ * bag, the wrap tic comprising: 

What is claimed is: an elongated hook component comprising a base of 

1. A wrap tie in the form of an elongated strip for closing synthetic resin and an array of fastener elements 

a bag, the wrap tie comprising: extending from a first surface of the base; 

an elongated loop component having hook-engageable a loop component permanently affixed to a first end of the 

loops extending therefrom; J5 hook component at one end of tbe wrap tie, tbe loop 

a hook component permanently affixed to a first end of the component comprising a web of fibers forming both a 

loop component at one end of the wrap tie, the book sheet-form body and hook-engageable loops extending 

component comprising from at least a first surface of tbe body, and 

a base of synthetic resin; and a backing layer permanently affixed to a second surface of 

an array of loop-engage able fastener elements inte- 6 o the body of loop component for permanent attachment 

grally molded with and extending from a first surface 0 f the loop component of the wrap tie to a bag near an 

of the base; and opej, end of the bag> xvith the e i ongated compo- 

a backing layer permanently affixed to a second surface of nent free to be wrapped around the bag to engage the 

the base opposite the fastener elements, for permanent hook-engageable loops of the loop component 10 close 

attachment of the hook component of the wrap tie to a 65 the bag. 

bag near an open end of the bag, with the elongated 18. Tbe wrap tie of claim 17 in which the elongated hook 

loop component free to be wrapped around the bag to component is in a stretched state. 
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19. In combination, 

the wrap tie of claim 1 or 17; and 

a bag having an open end, the backing layer of the wrap 
tic permanently adhered to an outer surface of the bag 
near its open end, the wrap tie positioned to enable the 5 
wrap tie to be subsequently wrapped about the bag to 
engage the loops of the loop component with the 
fastener elements of the hook component to close the 
bag. 

20. A bag having an open end and an elongated, strip-form 10 
wrap tie permanently affixed to an outer surface thereof for 
closing said open end, said wrap tie comprising 

an elongated loop component having hook-engage able 
loops extending from at least a first surface of the wrap 
tie; and 

a hook component bonded to the loop component at one 
end of the wrap tie, the hook component having fas- 
tener elements extending from a common base; 

the wrap tie permanently bonded to the outer surface of 20 
the bag at its hook component, the loop component 
being available for encircling the open end of the bag 
to engage the book component to secure the bag in a 
closed state. 

21. The bag of claim 20 wherein the wrap tie is perm a- 25 
nently affixed to an outer surface of the bag by a pressure 
sensitive adhesive. 

22. The bag of claim 20 wherein the wrap tie is perma- 
nently affixed to an outer surface of the bag by a synthetic 



23. The bag of claim 20 wherein said bag comprises a 
synthetic resin. 

24. The bag of claim 20 wherein said bag comprises 
paper. 

25. A method of releasably securing a container in a 
closed state, the method comprising: 

providing a wrap tie comprising 

an elongated loop component having a self-supporting 
web of entangled fibers, the fibers forming both a 
sheet-form body and hook-engageable, tree-standing 
loops extending from at least one surface of the 
body; 

a hook component permanently affixed to one end of 
the loop component, the book component having 
fastener elements extending from a common base; 
and 

a backing layer disposed on a back face of the base of 
the hook component; 

permanently adhering the backing layer to a surface of the 
container; 

wrapping one end of the loop component about the 
container; and . 

engaging the fastener elements of the hook component 
with the loops of the loop component to retain the 
container in a closed state. 
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[57] ABSTRACT 

A female component for a refas tenable fastening device 
having an elastomeric adhesive backing and a multiplicity of 
fibrous elements extending from the backing. The female 
fastening component is formed by a method comprising the 
steps of: providing a first lamina comprising an elastomeric, 
pressure-sensitive adhesive film having a first adhesive 
surface and a second adhesive surface opposed to said first 
adhesive surface, a relaxed orientation and an elongated 
orientation; stretching said first lamina from said relaxed 
orientation to said elongated orientation; contacting a second 
lamina comprising a nonwoven web with said first surface of 
said first lamina in said elongated orientation, thereby 
directly joining said second lamina and said first lamina to 
form a laminate; and relaxing said first lamina such that said 
second lamina is shirred to form catching regions capable of 
entangling the hooks of a complementary male fastening 
component 
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NONWOVEN FEMALE COMPONENT FOR 
REFASTENABLE FASTENING DEVICE AND 
METHOD OF MAKING THE SAME 

This is a division of application Scr. No. 08/254,814, 5 
filed on Jun. 6, 1994, now abandoned. 

FIELD OF THE INVENTION 

The present invention relates to a female component for 1Q 
refastenable book and loop type fastening devices and, more 
particularly, to a low-cost female component for a hook and 
loop type fastening device and a method for producing such 
a female fastening component. 

BACKGROUND OF THE INVENTION 15 

Refastenable fastening devices of the hook and loop type 
are currently used widely in a great number of situations. 
Such refastenable fastening devices have been particularly 
useful in clothing disposable absorbent articles, and the like. 20 
Such devices are used when it is desirable to create a 
refastenable bond between two or more articles or between 
several surfaces of the same article. In certain applications, 
these refastenable fastening devices have replaced conven- 
tional buckles, zippers, buttons, snaps, tie fasteners, and 25 
sewing. 

A popular type of mechanical fastener currently in wide 
use which utilizes mechanical entanglement to create a 
refastenable bond is sold under the trademark "VELCRO". 
VELCRO fastening devices are described in greater detail in 30 
U.S. Pat Nos. 2,717,437, 3,009,235, 3,266,113, 3,550,837, 
4,169,303, and 4,984,339. 

VELCRO fasteners utilize two components. A male com- 
ponent and a female component The male and female 3J 
components are often referred to as the hook and loop 
components, respectively. The male component contains a 
plurality of resilient, upstanding book shaped elements. The 
female component of the fastening device generally consists 
of a fabric containing a plurality of upstanding loops on its ^ 
surface. When the male component and the loop component 
are pressed together in a face to face relationship to close the 
fastening device, the hooks entangle the loops forming a 
plurality of mechanical bonds between the individual hooks 
and loops. When these bonds have been created, the com- 45 
ponents will not generally disengage under normal condi- 
tions. This is because it is very difficult to separate the 
components by attempting to disengage all the hooks at 
once. However, when a gradual peeling force is applied to 
the components, disengagement can he easily effected. ^ 
Under a peeling force, since the hooks are comprised of a 
resilient material, they will readily open to release the loops. 

This type of fastening device has been found especially 
useful on disposable articles such as disposable garments, 
disposable diapers, disposable packages, cartons, and the 55 
like. Such fastening devices provide a secure closing means. 
However, the use of existing fastening devices of this type 
on disposable articles has been limited due to the fact that 
such fastening devices arc relatively costly. A major reason 
that such fastening devices are costly is that they have high go 
manufacturing costs. These high manufacturing costs are 
associated with both the hook and loop components of these 
devices. 

Conventional hook and loop components are typically 
formed by making a fabric with a number of woven loops 65 
extending outwardly from a backing. The loops may be 
provided by weaving a base fabric containing supplementary 
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threads to form the loops, or by knitting the loops into a 
fabric. In other hook and loop components, the loops may be 
formed by pleating or corrugating processes. The male 
components of such fastening devices are typically formed 
by subsequently cutting the loops. The cut loops serve as the 
hooks of the male component. 

These processes generally produce costly hook and loop 
fastening materials because they are relatively slow. The 
hook and loop components of such fastening devices are 
also usually made out of the same relatively expensive 
material. This material is relatively expensive because the 
material used in the male component needs to be resilient so 
that the hooks can disengage from the loop component when 
the device is open. 

Several attempts have been made to make alternative 
types of female components for fastening devices. However, 
such attempts have generally suffered from a number of 
drawbacks. 

U.S. Pat. No. 3,694,867 issued to Stumpf on Oct. 3, 1972, 
discloses a "separable clasp" having a female component 
that comprises a "high loft" nonwoven fabric and a backing 
layer of consolidated flexible adhesive. However, the loop 
component disclosed in the Stumpf patent is prepared by 
performing the steps of: (1) activating an open pattern 
adhesive in which the 6hers are imbedded, (2) consolidating 
the adhesive into a substantially continuous backing layer, 
and (3) simultaneously looping portions of the fibers such 
that the fibers form individual loops that extend outwardly 
from the backing. The female component disclosed in this 
patent suffers from the drawback that it is made by processes 
that involves mechanically manipulating fibers in the form 
of loops. Thus, the female components described therein do 
not appear to be significantly less expensive to manufacture 
than conventional loop components. 

U.S. PaL No. 4,761,318 issued to Ott, et al. on Aug. 2, 
1988, discloses a loop fastener that can contemporaneously 
be both formed and also attached to a substrate without the 
need for any additional steps such as sewing or utilizing 
pressure sensitive adhesives to affix it to the substrate. 
However, the Ott loop fastener comprises a fibrous structure 
having a multiplicity of loops that is adhered to a layer of 
thermoplastic resin. Thus, the process disclosed in this 
patent suffers from the drawback that heat must be applied 
to bond the fibrous structure to the backing. 

U.S. PaL No. 3,708,833 issued to Ribich, et al. on Jan. 9, 
1973, discloses a refastenable fastening device having a 
female component that comprises reticulated urethane foam 
secured to a backing layer. The female component disclosed 
in the Ribich, et al. patent suffers from the drawback that 
foams typically do not have enough openings for the hooks 
of conventional male components to penetrate. In addition, 
reticulated foam generally does not have sufficient strength 
to hold such hooks when forces are applied to the fastening 
device. Further, manufacturing reticulated foam is a rela- 
tively expensive process. 

U.S. Pat No. 5,032,122 issued to Noel, et al. on Jul. 16, 
1991, discloses a loop fastening material having a backing 
of orientable material and a multiplicity of fibrous elements 
extending from the backing. The fibers are secured to the 
backing while the backing is in a dimensionally unstable 
state. The backing is then caused to be transformed to its 
dimensionally stable state thereby shearing the fibrous ele- 
ments to form the catching regions of the loop material. 
Although the Noel patent discloses an acceptable low cost 
loop fastening material, the search has continued for more 
economical loop fastening materials and methods for pro- 
ducing such materials. 



5,547,531 



Thus, it is an object of the present invention to provide an 
improved fastening device for disposable articles. 

It is another object of the present invention to provide an 
improved female component of a refastenable hook and loop 
type fastening device. 5 

It is a further object of the present invention to provide a 
female component for a hook and loop type fastening device 
which may be formed by positioning a plurality of filaments 
on an elastomeric adhesive backing without manipulating 
the fibers into the form of loops to form a low cost loop 10 
fastening material. 

It is another object of the present invention to provide a 
female component for a fastening device that can be used 
with both commercially available male components having 
resilient individual hooks, as well as less expensive male 
components with more brittle hooks than those currently in 
use. 

It is a still further object of the present invention to 
provide a low cost and improved method for producing a 2 o 
female component for a hook and loop type fastening 
device. 

These and other objects of the present invention will be 
more readily apparent when considered in reference to the 
following description and when taken in connection with the 25 
accompanying drawings. 

SUMMARY OF THE INVENTION 

The present invention provides a loop fastening material 30 
having an elastomeric adhesive backing and a multiplicity of 
fibrous elements extending from the backing, The fibrous 
elements are formed by filaments positioned on the backing 
when the backing is in it elongated orientation. The fila- 
ments are preferably positioned on the backing essentially 35 
parallel to each other and essentially parallel or perpendicu- 
lar to the path of response of the backing material. The 
filaments are preferably intermittently secured to each other 
at spaced, fixed regions so that the fixed regions define 
therebetween catching regions. Thus, the fibrous elements 40 
are formed by shirring of the filaments at the catching 
regions when the backing material is returned to its relaxed 
orientation. 

The loop fastening material is formed by a method 
comprising the steps 45 

(a) providing a hist lamina comprising an elastomeric, 
pressure-sensitive adhesive film having a first adhesive 
surface and a second adhesive surface opposed to said 
first adhesive surface, a relaxed orientation and an 
elongated orientation; 50 

(b) stretching said first lamina from said relaxed orienta- 
tion to said elongated orientation; 

(c) contacting a second lamina comprising a nonwoven 
web with said first surface of said first lamina in said 55 
elongated orientation, thereby directly joining said sec- 
ond lamina and said first lamina to form a laminate; and 

(d) relaxing said first lamina such that said second lamina 
is shirred to form catching regions capable of entan- 
gling the hooks of a complementary male fastening 60 
component. 

The present invention also relates to a fastening device 
having a book fastening material and a loop fastening 
material. The loop fastening material comprises the 
improved loop fastening material of the present invention. 65 
The hook fastening material comprises any of the well 
known hook fastening materials as are known in the art and 



which have a base and a number of engaging elements 
extending from the base. The loop fastening material and the 
complimentary hook fastening material provide a secure 
closing means that will resist shear stress and peel forces 
encountered during use. The present invention also relates to 
disposable articles and more particularly to a disposable 
diaper having such an improved fastening device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the filaments and the 
backing used to form the present invention prior to the 
filaments being positioned or laid down on the backing. 

FIG. 2 is a perspective view of the female component of 
the present invention when the backing is in its elongated 
orientation. 

FIG. 3 is a perspective view or the female component or 
the present invention when the backing is in its relaxed 
orientation. 

FIG. 4 is a perspective view of a fastening device accord- 
ing to the present invention. 

FIG. 5 is a greatly enlarged side view of the fibrous 
elements of the female component of the present invention. 

FIG. 6 is a greatly enlarged side view of an alternative 
Lri-laminate embodiment of the present invention. 

FIG. 7 is a perspective view of a disposable diaper that 
includes the fastening device of the present invention. 

FIG. 8 is a perspective view of a disposable diaper that 
includes the fastening device of the present invention. 

FIG. 9 is a schematic side view of a process for making 
the female component of the present invention. 

FIG. 10 is a schematic top view of a part of the process 
for making the female component of the present invention. 

FIG. 11 is a schematic top view of an alternative embodi- 
ment of the process for making the female component of the 
present invention. 

FIG. 12 is a schematic top view of an alternative embodi- 
ment of the process for making the female component of the 
present invention. 

FIG. 13 is an isometric view of a part of the process for 
making the female component of the present invention. 

FIG. 14 is a schematic side view of one embodiment of 
the process for making the tri-laminatc embodiment of the 
present invention. 

FIG. 15 is a schematic side view of an alternative embodi- 
ment of the process for making the tri-laminate embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Overall Characteristics of the Refastenable Fastening 
Device 

A preferred embodiment of the refastenable fastening 
device of the present invention, fastening device 20, is 
shown in FIG. 4. The fastening device 20 comprises a 
nonwoven female component 22 and a complementary hook 
fastening component 24. 

The female portion of the device, more specifically, the 
nonwoven female component (or simply 'female compo- 
nent'*) 22 receives and engages the hooks 28 of the male 
component. The female component 22 shown in FIGS. 3 and 
4 comprises at least one nonwoven web 30 secured to a 
backing 34. As shown in FIG. 1, the nonwoven web 30 has 
an outwardly-facing surface 21 and an inwardly-facing 
surface 23 opposed to the outwardly-facing surface 21. The 
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nonwoven web 30 comprises a plurality of filaments (or 
fibers) 36 that entangle the hooks 28 of the male component 
24. The backing has a first surface 31 and a second surface 

33 opposed to the first surface 31, and preferably comprises 
an elastomeric adhesive. 5 

The male portion of the device, more specifically, the 
hook fastening component (or simply "hook component*') 
24, comprises a base 26 having a first surface 27 and a 
second surface 29. The base 26 comprises a plurality or 
upstanding engaging elements, or "hooks" 28, extending to 
from the first surface 27. The term "hook" is nonlimiting in 
the sense that the engaging elements may be in any shape 
known in the art so long as they are adapted to engage a 
complimentary loop fastening component or the female 
component 22 of the present invention. The hooks 28 15 
generally have beads 38 (or engaging means) which arc 
disposed on top of the shanks, or stems 40, that extend from 
the first surface 27 of the male component 24. 

The fastening device 20 of the present invention functions 
in the following manner. The fastening device 20 is closed 20 
when the female component 22 and the male component 24 
are pressed face-to-face against each other. When this hap- 
pens, the hooks 28 are entangled by the fibers 36 of the 
nonwoven web 30. The nonwoven web 30 provides space 
for the hooks, particularly, the beads 38 of the hooks to 25 
occupy when the fastening device 20 is closed. The backing 

34 provides a supporting foundation for the nonwoven web 
30. With the hooks 28 mechanically entangled by, or 
"hooked" onto the fibers 36 (shown in the portion of the 
fastening device 20 to the right side in FIG. 4), the connec- 30 
tion between the components resists the forces that may be 
exerted on the fastening device 20. 

The fastening device 20 is opened by peeling the male 
component 24 away from the female component 22 (or by 
peeling the female component 22 away from the male 35 
component 24). If the male component 24 has resilient 
hooks, the peeling action may cause the hooks to be bent so 
that they are disengaged from entanglement with the fibers 
36 of the nonwoven web 30. In other cases (particularly if 
the hooks 28 are relatively inflexible), the hooks 28 may be 40 
separated by breaking the fibers 36 of the female component 
22. In either case, the hooks 28 are disengaged and the male 
component 24 is completely detached from the female 
component 22. The fastening device 20 is then capable of 
being refastened in the manner described above. 45 
Female Fastening Component 

The term "nonwoven female component", as used herein 
refers to a female component for a refastenable fastening 
device that comprises a nonwoven web joined to a backing. 
(The nonwoven female component may also be referred to 50 
as a loop fastening material or imply, a loop fastener.) The 
term * 4 nonwoven web" refers to fabrics made of fibers held 
together by interlocking or inter-fiber bonding which are not 
woven, knitted, felted, or the like. However, the nonwoven 
web referred to herein may comprise fibers that are initially 55 
substantially unbonded which are subsequently bonded to 
each other. 

FIG. 1 shows the backing 34 and the nonwoven web 30 
used to form the female component 22 prior to their asso- 
ciation. The backing 34, preferably an elastomeric adhesive, 60 
is shown in its elongated orientation (stretched in a direction 
parallel to the line designated A — A). As used herein, the 
term "elastomeric" refers to materials that extend in at least 
one direction when a force is applied and return to approxi- 
mately their original dimensions after the force is released. 65 
The nonwoven web 30, as shown in FIG. 1, preferably 
comprises a multiplicity of filaments 36 that are joined with 
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each other by inter-fiber bonds 32 prior to being associated 
with the backing 34. As used herein, the terra "joined" 
encompasses configurations whereby an element is directly 
secured to another element and configurations whereby an 
element is indirecdy secured to another element by affixing 
an element to intermediate member(s) which in turn are 
affixed to another element. The term "inter-fiber bonds" 
refers to bonds that join one or more filaments to one or more 
other filaments. 

FIG. 2 shows a preferred embodiment of the female 
component 22 where the backing 34 is in its elongated 
orientation after the nonwoven web 30 has been positioned 
on and joined to the first surface 31 of the backing 34. 
Preferably, the filaments 36 of the nonwoven web 30 are 
aligned essentially parallel to each other and essentially 
perpendicular to the path of response of the backing 34. 
("Essentially perpendicular" is used herein to indicate that 
the filaments 36 need not extend absolutely perpendicular to 
the path of response so long as the majority of the filaments 

36 extend perpendicularly to or a small deviation off per- 
pendicularly to the path of response. As used herein, the term 
"path of response" refers to the direction in which an 
elastomeric material in an elongated orientation will respond 
when the forces acting to elongate the elastomeric material 
are removed. Further, the filaments 36 of the nonwoven web 
30 are preferably in an untensioned state when they are 
joined to the elongated backing 34.) This helps to ensure that 
the filaments 36 will become "shirred" when the backing 34 
contracts to its relaxed orientation (shown in FIG. 3). The 
term "shirred" as used herein, refers to the gathering of the 
filaments 35 of the nonwoven web 30 caused by the con- 
traction of the backing 34 from its elongated orientation to 
its relaxed orientation such that portions of the filaments 36 
that are not secured to the backing 34 or other filaments 36 
bend away from the first surface 31 of the backing 34. The 
shirred filaments 36 form unsecured catching regions 37 
(loops) capable of entangling the hooks 28 of a complemen- 
tary male fastening component 24. 

FIG. 3 shows a preferred embodiment of the present 
invention after the nonwoven web 30 and the backing 34 
have been joined and after the forces acting to elongate the 
backing 34 have been removed such that the backing 34 has 
contracted to its relaxed orientation. The shirred filaments 36 
form a multiplicity of fibrous elements 35 extending out- 
wardly from the first surface 31 of the backing 34. Each of 
the fibrous elements 35 comprises a pair of fixed regions 42 
(joined to the backing 34) and an unsecured catching region 

37 disposed between the pair of fixed regions 42. The 
catching regions 37 are capable of securely engaging the 
hooks of a complementary hook fastening component to 
provide a fastening device 20, as is shown in HG. 4. 

1 . The Nonwoven Web 

The fibrous elements 35 of the present invention are 
preferably formed from filaments 36 positioned on and 
secured to the backing 34. As used herein, the term "fila- 
ment" defines a member having a high ratio of length to 
diameter or width. (FIG. 5 shows a portion of the female 
fastening component 22 greatly enlarged to show the fila- 
ments 36 in detail.) Thus, a filament may be a fiber, a thread, 
a strand, a yarn or any other member or combination of these 
members, including filaments that are preattached together 
in nonwoven webs, as are known in the art Suitable mate- 
rials for such filaments 36 include natural fibers such as 
cotton or wool; synthetic fibers of nylon, poly amides, poly- 
esters, or polyolefins; spun yams; polyethylene fibers; 
polypropylene fibers; nylon fibers, non- woven webs; or any 
other material or combination of materials known in the art 
and suitable for use herein. 
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The filaments 36 may be manufactured using a number of 
manufacturing techniques including those such that the 
filaments are spun, blown, or the like. Preferably, each 
filament 36 comprises a polypropylene fibers of between 
about 2 and about 15 denier. The individual filaments 36 are 5 
preferably comprised in a nonwoven web 30 having a basis 
weight of between about 10 g/yd2 and about 40 g/yd2 (about 
12 g/m2 lo about 48 g/m2), more preferably between about 
15 g/yd2 and about 25 g/yd2 (about 18 g/m2 and about 30 
g/m2). The nonwoven web 30 may comprise filaments 36 10 
having similar or different deniers and lengths. Further, the 
nonwoven web 30 may comprise a mixture of filaments 36 
comprising different materials. Some nonwoven webs com- 
prising suitable filaments include the carded polypropylene 
nonwoven web manufactured by the Veratec Nonwoven 15 
Group of the International Paper Company, of Walpole, 
Mass. under the trade name P-ll, the spunbonded polypro- 
pylene nonwoven web P-9, and the carded polypropylene 
nonwoven web P-8. Other suitable nonwoven webs com- 
prising suitable filaments include COP-OVON spunbonded 20 
polypropylene manufactured by Cotoran GmbH of Ger- 
many, and CELESTRA manufactured by the James River 
Corporation. 

The lengths .of the filaments 36 in the nonwoven web 30 
depend upon the type of process used to make the nonwoven 25 
web 30. For instance, if a carded nonwoven web is used, the 
filaments 36 that comprise such a web can have lengths that 
range from about 0.5 inches to about 5 inches (from about 
1 cm. to about 13 cm.). In preferred carded nonwoven webs, 
the filaments are between about 1 inch and about 3 inches 30 
(between about 25 cm. and about 8 cm.) long. Alternatively, 
if a spunbonded nonwoven web is used, the filaments 36 of 
such a web will typically be continuous length. (As used 
herein, the term "continuous" refers to relatively long fila- 
ments that run the entire length of the nonwoven web.) 35 

A preferred filament 36 has a length to make at least one 
complete fibrous element 35. Thus, for example, the filament 
36 may only have a pair of fixed regions 42 positioned 
adjacent its ends so that the fibrous element 35 is formed of 
a whole filament 36. More preferably, the filament 36 has a 40 
number of fixed regions 42 positioned along its length to 
form a plurality of fibrous elements 35 along each filament 
36. If the filaments 36 are short, or staple, complete fibrous 
elements 35 having two fixed regions 42 and catching 
regions 37 may not be formed. The resulting incomplete 45 
fibrous elements 35 may not be able to securely engage the 
hooks 28 of a complementary hook fastening material 24. 
Thus, the ability of the nonwoven female component 22 to 
provide a secure closure may be diminished. 

The amount of inter-fiber bonding between the filaments 50 
36 of the nonwoven web 30 is also an important factor 
relevant to the ability of the female component 22 of the 
present invention to entangle the complementary hook fas- 
tening component 24. An excessive number of bond sites 
created between the filaments 36 in the nonwoven web 30 55 
will tend to interfere with the entry of hooks 28 into the 
nonwoven web 30, thus reducing the shear strength of the 
fastening device. On general, the strength of the fastening 
device will be increased as more hooks are able to enter and 
engage the nonwoven web.) Alternatively, too few inter- 60 
fiber bonds 32 may increase the number of filaments 36 
having loose (unbonded) ends, thus reducing the female 
component's 22 ability to entangle the hooks 28 of the 
complementary hook fastening component 24. 

In a preferred embodiment of the present invention, the 65 
total plan view area of the inter-fiber bonds 32 is between 
about 1 percent and about 35 percent of the total area of the 
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nonwoven web 30. More particular] y, the total plan view 
area of the inter-fiber bonds is between about 5 percent and 
about 25 percent of the total area of the nonwoven web. The 
percentage of inter-fiber bonding is preferably measured by 
examining a representative sample of the nonwoven web 
under a microscope. The sample is viewed from directly 
above the outwardly-facing surface 21 of the nonwoven web 
30. The plan view area of each inter-fiber bond 32 is 
measured. The sum of the areas of the bonds is divided by 
the area of the sample. The result is the percentage area 
occupied by the inter-fiber bonds. 

The pattern of the inter-fiber bonds within the nonwoven 
web is another important factor relating to the strength and 
overall efficacy of the female component The inter-fiber 
bonds 32 may be continuous lines or iniermittent areas of 
bonding. Preferably, the inter-fiber bonds 32 are sufficiently 
close together that the filaments 36 of the nonwoven web 30 
have relatively few unbonded loose ends. Thus, the distance 
between inter-fiber bonds 32 is preferably less than the 
average length of the filaments 36 in the nonwoven web 30, 
more preferably, less than about one-half the average length 
of the filaments 36 in the nonwoven web 30. 

In a preferred embodiment of the present invention, the 
inter-fiber bonds 32 are arranged in a regular pattern. As 
used herein, the term "regular** refers to bond patterns that 
are generally similar throughout the area of the nonwoven 
web 30 when viewed from directly above the outwardly- 
facing surface 21 of the nonwoven web 30. Suitable inter- 
fiber bonding patterns include a series of straight or curved 
lines, or arrangements of inter-fiber bonds 32 that form grids 
defining different geometrical shapes such as squares, rect- 
angles, hexagons, diamonds, and circles. Such regular pat- 
terns will provide the female component 22 with relatively 
uniform holding characteristics. 

One bonding pattern that has been found to work espe- 
cially well in the female component 22 of the present 
invention is the intermittent diamond-shaped pattern shown 
in FIGS. 1 and 2. The "diamonds" in the diamond-shaped 
pattern comprise a number of intermittent inter-fiber bonds 
32 regularly arranged in lines that define the edges of 
generally square shaped regions. (A preferred arrangement 
of the inter-fiber bonds 32 of the nonwoven web 30 before 
the filaments 36 become shirred is shown on the left side of 
FIG. 2. A preferred arrangement of the inter-fiber bonds 32 
of the nonwoven web 30 after the filaments 36 have become 
shirred is shown on the left side of FIG. 4.). The pauera is 
rotated approximately 45 degrees to give the appearance of 
diamonds. Preferably, the dimensions of the pattern should 
be such that the distance between the inter-fiber bonds 32, in 
at least some portion of the area between the sides of the 
diamond-shaped areas, is greater than the projected plan 
view dimensions of the hooks 28 of the complementary male 
component 24. (Plan view dimensions of complementary 
male components are discussed in greater detail below.) 
Nonlimiting examples of diamond-shaped bonding patterns 
suitable for use in female component 22 of the present 
invention include patterns having sides that measure 
between about inchxW inch (about 1.3 cm.xl3 cm.) and 
about Vi inxVfc in. (about 0.3 cm.xO.3 cm.), more preferably 
between about l A inchxVi inch (about 0.6 cm.xO.6 cm.) and 
about 3 /b inchx% inch (about 1 crxtxl cm.), and most 
preferably about l A inchxV4 inch (about 0.6 cm.x0.6 cm.). A 
suitable nonwoven web 30 comprising inter-fiber bonds 32 
arranged in a diamond-shaped pattern is available from the 
Veratec Nonwoven Group of the Internationa] Paper Com- 
pany, of Walpole, Mass. under the trade name P-U. 

The inter-fiber bonds 32 may be produced by any method 
that is known in the art In a preferred embodiment, the 
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inter- fiber bonds 32 are produced by passing a nonwoven 
web 30 through a pair of rollers that have been heated close 
to the melting point of the filaments 36 comprised in the 
nonwoven web 30. One of the rollers preferably has a 
smooth surface; the complementary roller has a pattern of 5 
pins extending from its surface in the diamond-shaped 
pattern described above. When the nonwoven web 30 passes 
between the rollers, the heat and pressure of the rollers 
causes distinct regions of the filaments 36 to melt producing 
inter-fiber bonds 32 in the preferred diamond-shaped pat- io 
tern. 

The nonwoven web 30 is preferably positioned on and 
joined with the backing 34 while the backing 34 is in an 
elongated orientation and while the filaments 36 are in an 
untensioned condition. While the filaments 36 could con- is 
ceivabry be positioned on the backing 34 in a tensioned or 
unstable state, such is not preferred to provide maximum 
shirring of the filaments 36. Further, while the backing 34 
could be in a relaxed orientation when the filaments 36 are 
positioned on the backing 34, this is not preferred because 20 
in causing the backing 34 to become elongated, enough 
filaments 36 may be dislocated, disarranged, skewed or 
bonded to the backing 34 such that the fibrous elements 35 
would not be as effective in engaging the hook fastening 
component. 25 

The configuration in which the filaments 36 are positioned 
or laid down on the backing 34 determines the size and the 
ability of the loop fastening component 22 to provide an 
effective fastening device. While the filaments 36 may be 
randomly positioned on the backing 34 such that the fila- 30 
ments 36 overlap or extend in many different directions, it 
has been found that the filaments 36 should preferably be 
positioned as parallel with each other as possible to provide 
fibrous elements 35 configured in a uniform direction. In 
addition, while the filaments 36 may be positioned length- 35 
wise on the backing 34 in any direction, in order to take 
advantage of the maximum shirting effect of the backing 34 
to form fibrous elements 35 of maximum height, the fila- 
ments 36 are preferably positioned on the backing 34 in a 
direction essentially perpendicular to the path of response of 40 
the backing 34. (It has been found, however; that filaments 
36 positioned essentially parallel to the path of response also 
provide suitable entangling ability.) The filaments 36 may be 
positioned or laid down on the backing 34 by any method or 
means that is known in the art. 45 
2. The Backing 

The backing 34 of the present invention is that part of the 
female fastening component 22 to which the nonwoven web 
30 is secured The backing 34 is preferably comprised of an 
elastomeric, pressure sensitive adhesive, so that it may be 30 
readily joined to the nonwoven web 30 to form the non- 
woven female component 22. As used herein, the term 
"elastomeric" refers to materials that extend in at least one 
direction when a force is applied and return to approxi- 
mately their original dimensions after the force is removed. 55 
Thus, elastomeric materials have an elongated orientation 
(when force is applied) and a relaxed orientation (when 
force removed). The term "adhesive" refers to materials 
which ate capable of bonding to another material by stick- 
ing, or adhering, to the surface of the other material A 60 
"pressure sensitive adhesive" is an adhesive that is respon- 
sive to pressure, i.e., is capable of adhering under the 
influence of pressure alone. 

The elastomeric adhesive comprising the backing 34 of 
the present invention may take on a number of different 65 
configurations. For example, the backing 34 may comprise 
a thin film having a uniform or varying thickness, slits, 



holes, deformations or the like; a laminate of two or more 
films; a web of elastomeric adhesive; a single or multiple 
strands of elastomeric adhesive; discrete regions of elasto- 
meric adhesive formed in random or regular patterns; or any 
combination of the above. In one preferred embodiment, the 
backing 34 comprises an elastomeric adhesive that has been 
extruded in the form of a thin film of about 0.03 mm. to 
about 1.0 mm. (about 0.001 in. to about 0.04 in.). In a 
particularly preferred embodiment, the elastomeric film has 
a thickness of between about 0.025 mm. to about 0.38 mm 
(about 0.001 in. to about 0.015 in.). 

The elastomeric adhesive selected for the backing 34 may 
comprise any of a number of different elastomeric adbesives 
as are known in the art. The elastomeric adhesive preferably 
has an elastic modulus between about 1 and about 30 PS1 
and more preferably between about 5 and about 1 5 PSI. (The 
elastic modulus calculation is preferably determined on the 
strain interval of about 50% to about 1 50% elongation of any 
convenient gage length using the original cross sectional 
area of the sample prior to straining the sample to determine 
the elastic modulus.) Further, the elastomeric adhesive 
should be capable of elongation from about 500 to about 
1000 percent in at least one direction without rupture. More 
preferably, the elastomeric adhesive should be capable of 
between about 500 percent and about 1000 percent elonga- 
tion without rupture, not exhibit excessive necking or thin- 
ning when elongated, or exhibit excessive hysteresis or 
delamination upon elongation. 

Other characteristics that help define suitable elastomeric 
adhesives relate to the process in which the present inven- 
tion is made. As described below, the elastomeric adhesive 
preferably forms a film that is stretched prior to the appli- 
cation of the nonwoven to the elastomeric adhesive backing. 
One preferred method of inducing the stretch is to adhere a 
portion of the elastomeric adhesive film to (entering belts 
that diverge to stretch the film. The overlap between the film 
and the tentering belts forms a 'lap joint**, (The term 
"diverge" is used herein to mean move apart The term "lap 
joint" refers to the area where two overlapping materials are 
joined together.) Preferably, the tensile strength of the film 
should be less than the lap shear bond strength between the 
film and the tentering belts. (As used herein, the term 
"tensile strength" refers to the pulling stress required to 
break a given specimen. The term "lap shear bond strength" 
refers to the force needed to disrupt a lap joint, wherein the 
force applied is essentially parallel to the surface which 
adjoins the elastomeric adhesive film and the tentering 
belts.) Thus, as the tentering belts diverge and stretch the 
film, the bond between the film and the tentering belts 
remains in 

A pressure sensitive elastomeric adhesive marketed by the 
Findley Adhesive Corporation of Wauwatoss, Wis. under the 
trade name 198-338, has been found to be particularly well 
suited for this purpose. However, other suitable elastomeric 
materials include H2206 and HS2206, each of which is 
available from the Findley Adhesive CorporatiorL 
Alternative Embodiments 

FIG. 6 shows an alternative embodiment of the female 
component 22 of the present invention comprising a second 
lamina SO joined to the second surface 33 of the elastomeric 
adhesive backing 34 to form a tri-larninate 85. Joining a 
second lamina 80 to the elastomeric adhesive backing 34 
provides the female fastening component with additional 
advantages. For instance, the tri-laminate material 85 may 
be incorporated into a disposable absorbent article, such as 
a diaper as an elastomeric waistband capable of engaging the 
hooks of a complementary male fastening component. Fur- 
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ther, the tri-laminaie S5 provides an elastomeric female 
fastening component 22 capable of engaging the hooks 28 of 
a complementary male fastening component 24 on two 
opposing surfaces. 

In an especially preferred alternative embodiment of the 
present invention, the second lamina 80 comprises a non- 
woven web such as the nonwoven web 30 described above 
with respect to the female fastening component 22. How- 
ever, a suitable lamina may be manufactured from a wide 
range of materials, including plastic films; woven webs of 
natural fibers (e.g. wood or cotton), synthetic fibers (e.g. 
polyester or polypropylene), or a combination of natural and 
synthetic fibers; foams; or natural or synthetic rubber. 

The second lamina 80 may be joined to the elastomeric 
adhesive backing 34 in the manner described with respect to 
the nonwoven web 30 or any other method as is known in 
the art. Further, the second lamina 80 may be joined to the 
backing 34 contemporaneously with the nonwoven web 30 
when the backing 34 is in an elongated orientation or at any 
other time after the adhesive backing 34 is formed. In a 
preferred embodiment, however, the lamina 80 is joined to 
the backing 34 after the nonwoven web 30 has been joined 
to the backing 34 and after the backing 34 has been at least 
partially relaxed (An elastomeric material in an elongated 
orientation is partially relaxed when the forces stretching the 
elastomeric material are reduced, allowing the material to 
contract but not completely relax. Thus, an elastomeric 
material in a partially relaxed condition is still capable of 
contracting further to its relaxed orientation after the forces 
are completely removed.) Joining the second lamina 80 after 
the backing 34 has been at least partially relaxed ensures that 
the fibrous elements 35 of the nonwoven web 30 will remain 
shirred when the female fastening component 22 is 
stretched. This is because the second lamina 80 will become 
fully extended to its elastic limit before the nonwoven web 
30, thus maintaining at least some shirring in the filaments 
36 of the nonwoven web 30. Thus, an elastomeric nonwoven 
female component 22 is provided that will maintain its 
ability to entangle the hooks 28 of a complementary male 
fastening component 24 even after the female component 22 
has been stretched to a point where the second lamina 80 is 
fully extended. (If the second lamina 80 is joined to the 
backing 34 when the backing 34 is in its fully relaxed 
orientation, the female component 22 will lose its elasto- 
meric qualities. Thus, such an embodiment is not preferred 
where the female component must be capable of stretching.) 
The Complementary Male Component 

The term "male component**, as used herein, is used to 
designate the portion of the fastening device 20 having 
engaging elements, such as hooks 28. The male components 
24 used with the nonwoven female component 22 of the 
present invention can be conventional, commercially avail- 
able hook materials. The male component 24, however, is 
not limited to conventional materials with flexible, resilient 
hooks 28. Suitable male components can have less expen- 
sive, relatively inflexible, more brittle hooks. Further, the 
engaging elements may have any shape knob in the art such 
as hooks, "TV, mushrooms, or any other shape. One 
suitable male component 24 may comprise a number of 
shaped engaging elements projecting from a woven backing 60 
such as the commercially available material designated 
"SCCrrcHMATE" brand No. FJ3402 available from Min- 
nesota Mining and Manufacturing Company, St Paul, Minn. 
A preferred male component is described in U.S. Pat No. 
4,846,815 entitled "Disposable Diaper Having An Improved 65 
Fastening Device" which issued to C. L. Scripps on Jul. 11, 
1989. Other particularly preferred male components and 



20 



25 



30 



35 



40 



45 



50 



55 



methods for making the same are the prongs described in 
U.S. Pat. No. 5,058,247 entided '"Mechanical Fastening 
Prong" issued to Thomas et al. on Oct. 22, 1991; U.S. Pat. 
No. 5,1 1 6,563 entitled "Process for Producing a Mechanical 
Fastener* 1 issued to Thomas et al. on May 26, 1992; U.S. Pat. 
No. 5,180,534 entitled "Process of Manufacturing A Refas- 
tenable Mechanical Fastening System", which issued to 
Thomas, et al. on Jan. 19, 1993; and U.S. Pal. No. 5,230,851 
entitled "Process of Manufacturing a Refastenable Fastening 
System" issued to Thomas on Jul. 27, 1993. Each of these 
patents are hereby incorporated by reference herein. 

The male component 24 may be manufactured from a 
wide range of materials. Such suitable materials include, but 
are not limited to, nylon, polyester, polypropylene, or any 
combination of these or other materials. 
Examples Of Uses Of The Refastenable Fastening Device 

The refastenable fastening device of the present invention 
is especially useful as a fastening device for disposable 
absorbent articles. The term "disposable absorbent article", 
as used herein, refers to articles which absorb and contain 
body exudates. More particularly, the term refers to articles 
which are placed against or in proximity to the body of the 
wearer to absorb and contain the various exudates dis- 
charged from the body. The term "disposable" means that 
such articles are intended to be discarded after a single use 
(i.e., they are not intended to be laundered or otherwise be 
used). Examples of disposable absorbent articles include 
diapers, incontinence garments, sanitary napkins, bandages, 
and the like. 

FIGS. 7 and 8 show an exemplary disposable diaper 50 
comprising a fastening system 72 including the nonwoven 
female fastening component 22 of the present invention. The 
diaper 50 preferably comprises a body portion 51 and two 
waist regions, a first waist region 56, and a second waist 
region 58. The body portion 51 preferably comprises a liquid 
previous topsheet 64, a liquid impervious backsheet 68, and 
an absorbent core 66. 

As shown in FIG. 7, the fastening system 72 of the diaper 
50 comprises the female fastening component 22 of the 
present invention, among other elements. The fastening 
system 72 may take on a number of configurations and 
constructions. In one preferred embodiment, the first fasten- 
ing element 72a comprises a male component 24. The male 
component 24 provides hooks 28 that extend from the tab 74 
disposed in the second waist region 58. The nonwoven 
female component 22 of the present invention comprises the 
second fastening element 72b disposed in the first waist 
region 56. However, the positions of the components of the 
fastening device 20 of the present invention could be 
reversed so that the first fastening element 72a comprises the 
nonwoven female component 22 and the second fastening 
element 12b comprises the male component 24. 

In an especially preferred embodiment of the disposable 
diaper 50, the filaments 36 in the nonwoven web 30 of the 
female component 22 are aligned in a single direction. The 
female component 22 is oriented so that the filaments 36 in 
the nonwoven web 30 extend essentially parallel to the 
longitudinal edges 60 of the diaper 50. This orientation 
aligns the filaments 36 generally perpendicular to the direc- 
tion of shear forces applied to the fastening device 20 during 
use. In this configuration the filaments 36 provide the 
maximum peel and shear force resistance. 

Several examples of well known diaper configurations to 
which the present invention can be readily adapted are 
described in U.S. Pat Nos. 5,151,092 and 5,221,274 both 
entitled "Absorbent Article With Dynamic Elastic Waist 
Feature Having A Predisposed Flexural Hinge", issued to 
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Kenneth B. Buell, et al. on Sept. 29, 1992 and Jun. 22, 1993, 
respectively; co-pending U.S. patent application Sen No. 
08/155,048 entitled "Absorbent Article With Multi-Direc- 
tional Extensible Side Panels", filed Nov. 19, 1993; and 
co-pending U.S. patent application Sen No. 08/203,456 5 
entitled "Absorbent Article With Multiple Zone Structural 
Elastic-Like Film Web Extensible Waist Feature" filed on 
Feb. 28, 1994. Each of the above mentioned patents and 
co-pending patent applications are hereby incorporated by 
reference herein. It should be understood, however, that the 
fastening device of the present invention is not limited to use 
with any specific diaper structure or configuration. 

The female fastening component 22 of the present inven- 
tion may also be used to provide an inexpensive waistband, 
or any other elastomeric element (or a portion thereof) of an 
absorbent article, capable of engaging the hooks 28 of a 15 
complementary male fastening component 24. (As used 
herein, the term "waistband" refers to that portion of an 
absorbent article that partially or wholly encircles the waist 
of the wearer.) FIG. 8 shows a diaper 50 having a waistband 
62 comprising the female fastening component 22 of the 20 
present invention. Further examples of diapers suitable for 
use with the present invention ere described in U.S. Pat No. 
4,699,622 entitled "Disposable Diaper Having An Improved 
Side Closure" which issued to J. W. Toussant, et aL on Oct. * * 
13, 1987; U.S. Pat. No. 5,019,065 entitled "Disposable 25 
Absorbent Article With Combination Mechanical and Adhe- 
sive Tape Fastener System", issued to Scripps on May 28, 
1991; and U.S. Pat. No. 5,242,436 entitled "Absorbent 
Article With Fastening System Providing Dynamic Elasti- 
cized Waistband Fit**, issued to Well et al., on Sep. 7, 1993; 30 
each of which is hereby incorporated by reference herein. 
Method of Making the Female Fastening Component 

The female fastening component 22 of the present inven- 
tion is made by contacting a non woven web comprising 
inter-fiber bonds with an elastomeric, pressure sensitive 35 
adhesive film. The adhesive film is formed and elongated in 
at least the cross machine direction before it is brought in 
contact with the nonwoven web. When the adhesive film and 
the nonwoven web are brought into contact with each other, 
they are joined to form a laminate comprising the nonwoven 40 
web and an elastomeric adhesive backing. The laminate is 
then contracted such that regions of the nonwoven web 
become shirred and thus, are capable of entangling the hooks 
of a complementary male fastening component 

The following is a detailed description of the process for 45 
malting the female fastening component 22 of the present 
invention. Although the description refers to the elastomeric 
adhesive backing as an "adhesive film", this terminology 
should not be construed to limit the scope of the invention. 
As mentioned above, the adhesive backing 34 may take on 50 
a number of different configurations including films, lami- 
nates, webs, strands, or the like. 

The female component 22 of the present invention may be 
produced on the illustrated apparatus 110, as shown in FIG. 
9. The apparatus 110 comprises two separate process mod- 55 
ules, process module 111 for the elastomeric adhesive back- 
ing 34 (or "adhesive film"), and process module 112 for the 
nonwoven web 30. The process module HI comprises an 
extrusion head 116 and a release surface upon which the 
extruded adhesive is formed, such as the forming belt 117, 60 
to Form the elastomeric adhesive backing film 34. (In an 
alternative embodiment, the elastomeric adhesive backing 
could be preformed and supplied to the line from a roll. This 
would eliminate the extrusion head 116 and the forming belt 
117.) 65 

Examining process module 111 in greater detail, the 
extrusion head 116 has a slot through which the molten 
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clastic adhesive of the adhesive film 34 is extruded to form 
a thin film of about 0.03 to about 1 .0 millimeters (about 
0.001 in. to about 0.04 in.) in thickness, and of any desired 
width, onto the forming belt 117. An adhesive film 34 having 
a thickness of about 0.025 to about 0.38 millimeters 
(0.001-0.015 inches) is particularly preferred. Generally a 
thicker adhesive film 34 is preferred as the thickness and 
stiffness of the nonwoven web 30 increases. It will be 
apparent to one skilled in the an that increasing the thickness 
of the adhesive film 34 will generally provide a proportional 
increase in the ultimate strength of the female fastening 
component 22. An adhesive film 34 of about 1 1 .4 g/cm2 has 
been found to be suitable. 

The extrusion head 116 exuudes the molten adhesive onto 
the forming belt 117 which cools the molten adhesive into an 
adhesive film 34 suitable for processing and transports the 
adhesive film 34 to the tentering belts 135. A roll may be 
utilized in conjunction with the belt 117 to provide addi- 
tional cooling and a nip for compression of the adhesive film 
34. Further, the adhesive film 34 may be separated from the 
forming belt 117 by a doctor blade (not shown). 

After being removed from the forming belt 117, the 
application roll 131 guides spaced apart regions of the 
adhesive film 34 onto the surface of the tentering bells 135. 
(As used herein, the term "spaced apart" refers to regions of 
the adhesive film 34 that are spaced apart in the cross 
machine direction form each other.) The adhesive nature of 
the adhesive film 34 permits the adhesive film 34 to be 
secured to the tentering belts 135 without any additional 
securement means, as are generally used in the art. Prefer- 
ably, only about X A inch to about % inch of the edges of the 
adhesive film 34 should be secured to the working surface of 
each tentering belt 135. (It should be noted, however, that 
the tentering belts could be designed such that a vacuum 
assists in holding the film in contact with the tenterlag belts.) 
The spaced apart regions of the adhesive film 34 are adhered 
to the working surfaces of the tentering belts 135 forming 
continuous lap joints. (As used herein, the term "continu- 
ous" means relatively unbroken or without interruption.) 
The continuous nature of the lap joint helps to ensure that the 
adhesive film 34 will be more evenly stretched than films 
that are elongated by stretching means comprising discrete 
mechanical clamping devices. 

The tenterlag belts 135 are spaced apart in the cross 
machine direction and diverge as they move in the machine 
direction. The tentering belts 135 preferably comprise a 
substantially flat working surface to which the adhesive film 
34 is adhered, and members that help provide positive 
control of the belts in both the machine and the cross 
machine directions. The working surface of each tentering 
belt 135 is preferably comprised of any material, such as 
TEFLON, to which the adhesive film 34 will adhere suffi- 
ciently in shear to stretch the adhesive film 34, and from 
which the adhesive film 34 can peeled off without damaging 
the adhesive film 34 when it is removed. One belt with a 
suitable working surface is available from F. M. Sheppard & 
Co, of Erlanger, Ky„ and is sold as Belt Style No. 3W1 1 -2A. 

Each tentering bell 135 travels about a pair of pulleys. As 
shown in FIG. 13, belts 140 and 142 travel about pulleys 
141o and 141 b. Pulley 141a defines the converging end 146 
of the belts 140 and 142 while pulley 1416 defines the 
diverging end 144 of the belts. In one preferred embodiment, 
the pulleys 141a and 1416 comprise V shaped grooves and 
the tentering belts 140 and 142 comprise V shaped exten- 
sions that ride in the complementary V shaped grooves of 
the pulleys 141a and 1416, to provide machine direction 
control of the belt in the cross machine direction. 
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The tentering belts 135 may be driven by any driving 
means well known in the art and are preferably not driven by 
the adhesive film 34. In one preferred embodiment, each 
tentering belt 135 comprises teeth and grooves that coact 
with the complementary driving means to provide cross 5 
machine directional control of the belt as it is driven 
forwardly. 

One embodiment of the present invention, as shown in 
FIG. 10, comprises two tentering belts 135, a first belt 140 
and a second belt 142. A first region 159 of the second 10 
surface 33 of the adhesive film 34 is adhered to the first belt 
140, and a second region 160 of the second surface 33 of the 
adhesive film 34 is adhered to the second belt 142. The first 
belt 140 and the second belt 142 diverge as they move in the 
machine direction, stretching the adhesive film 34 in the 15 
cross machine direction. (The cross machine direction is 
denoted by the arrow C in FIG. 10.) This configuration is 
preferred when it is desired that the adhesive film 34 be 
evenly stretched. (Alternative embodiments comprising 
more than two tentering belts are discussed below.) 20 

As shown in FIG. 9, the nonwoven web 30 is taken from 
the unwind roll 126 and preferably passes through the 
S-wrap tensioning roll 128 to provide for proper tensioning 
and to prevent puckering or bunching of the nonwoven web 
30. Guide roll 130 guides the nonwoven web 30 into the nip 25 
between the combining rolls 124. If necessary, a tracking 
system (not shown) as is commonly utilized and known in 
the art, may be employed in the process module 112 to 
optimally track and adjust the webs of nonwoven web 30 
into the nip between the combining rolls 124. A tracking 30 
system manufactured by the Fife Corpotation of Oklahoma 
City, Okla, and sold as Model Op6 LRA may be suitable. 

The nip between the combining rolls 124 compresses the 
nonwoven web 30 into superposing contacting relationship - 
with the elastomeric adhesive backing 34, causing the pres- 35 
sure sensitive adhesive backing 34 to bond to the nonwoven 
web 30, joining the two materials to form the female 
fastening component 22. As used herein, the term "super- 
pose" or "superposing" will refer to one layer of material 
having a particular geometric shape being laid upon another 40 
layer of material having a substantially similar geometric 
shape such that all like pans of the two layers of material 
substantially coincide. 

The combining rolls 124 may take on any number of 
different configurations, as are known in the art For 45 
example, the combining rolls 124 may have smooth surfaces 
or may have grooves, teeth or any patterns of indentations 
and/or raised areas on their surfaces. Further, the combining 
rolls 124 may be identical or may have different surface 
characteristics, as described above. 50 

Once the nonwoven web 30 and the elastomeric adhesive 
backing 34 have been joined to form the female fastening 
component 22, the laminate 90 is returned to a relaxed 
condition. In this configuration, the nonwoven web 30 will 
become gathered in at least the direction parallel to the path 55 
of response of the adhesive film 34, which will form ridges, 
wrinkles, or furrows extending outwardly from the first 
surface 31 of the female component 22 capable of entan- 
gling the hooks 28 of a complementary male fastening 
component 24. The elastomeric laminate 90 will be elasti- 60 
cally extensible in the direction parallel to the path of 
response of the adhesive film 34 up to about the free length 
of the nonwoven web 30. 

Contracting the laminate 90 to a relaxed condition can be 
accomplished in a number of ways, including simply remov- 65 
ing the laminate 90 from the tentering belts 135 and allowing 
it to contract More preferably, however, as shown in FIG. 
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13, the laminate 90 can remain adhered to the belts 140 and 
142 as they travel from the diverging end 144 towards the 
converging end 146 of their cycle. As the belts 140 and 142 
travel from the diverging end 144 toward the converging end 
146, the belts 140 and 142 converge, and thus contract the 
laminate 90. (As used herein, the terms "converge" and 
"converging" mean to move closer together.) Alternatively, 
as shown in FIG. 11, the laminate 90 may be removed from 
the belts 140 and 142 and transported to a separate configu- 
ration of converging belts 158. Although the converging 
belts 158 may take on a number of different configurations, 
a detailed description of one preferred embodiment of the 
converging belts is described in the co-pending U.S. appli- 
cation Ser. No. 08/254,812, entitled "Apparatus For Con- 
tinuously Stretching or Continuously Releasing Stretching 
Forces From A Web Using Two Pairs of Opposing Non- 
Planar Belts", filed on Jun. 6, 1994, in the names of L. John 
Viltro, et aL which is incorporated herein by reference. 

After the laminate 90 is contracted, it is removed from 
either the tentering belts 135 or the converging belts 158, 
leaving exposed the pressure sensitive adhesive of the 
second surface 33 of the adhesive backing 34. The exposed 
surface may be used to bond the female fastening compo- 
nent 22 to an absorbent article or any other desired article, 
or may be deactivated by blocking as is commonly known 
in the art so that the adhesive of the elastomeric adhesive 
backing 34 does not bond to other materials through the 
pressure sensitive properties of the elastomeric adhesive 
backing 34. Blocking is accomplished by an adhesive deac- 
tivation system (not shown) applying a powder of resin to 
the exposed face of the elastomeric adhesive backing 34. 
Suitable resin powders include talcum powder, polyolefinic 
powders, and preferably a resin similar to that used for the 
nonwoven web 30. Alternatively, the exposed face of the 
elastomeric adhesive backing 34 may be deactivated by 
applying a non-adhesive elastomeric film, nonwoven, foam 
or any other suitable non-adhesive material thereto. An 
example of one suitable non-adhesive elastomeric film is 
H2901 manufactured by Findley Adhesives Corporation of 
Wauwatosa, Wis. 
Alternative Embodiments 

One preferred alternative embodiment of the present 
invention for providing regions of differential stretch 
throughout the adhesive film 34, as shown in FIG. 11, 
comprises three tentering belts, a first belt 140a, a second 
belt 142a, and a third belt 143a. (As used herein, the term 
"differential stretch" refers to areas of the adhesive film 34 
that have been unequally elongated.) As discussed above, 
spaced apart regions of the second surface 33 of the adhesive 
34 are adhered to each of the tentering belts. In this 
particular embodiment, a first region 159a of the adhesive 
film 34 is adhered to the first belt 140a, a second region 160a 
of the adhesive film 34 is adhered to the second belt 142a 
and a third region 161a of the adhesive film is adhered to the 
third belt 143a As the belts move in the machine direction, 
the first belt 140a and the second belt 142a diverge at a rate 
different from the rate at which the second belt 142a and the 
third belt 143d diverge, thus producing two regions of 
differential stretch in the adhesive film 34. 

Another preferred alternative embodiment, as shown in 
FIG. 12, comprises a first pair 180 of tentering belts com- 
prises belts 182 and 184, and a second pair 185 of tentering 
belts comprises belts 187 and 189. Each of said belts 
contacts a different spaced apart region of the second surface 
33 of the adhesive film 34. As the pairs of belts move in the 
machine direction, they diverge at different rates producing 
areas of differential stretch throughout the adhesive film 34. 
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(Of course, the first pair 180 could comprise tentering belts 
184 and 187 and the second pair 185 could comprise the 
tentering belts 182 and 189.) Further, numerous other con- 
figurations are contemplated wherein some of the tentering 
belts diverge and others tun parallel to each other, thus 5 
producing an adhesive film 34 having portions that are 
stretched between the diverging belts and other portions that 
are left unstretched between the parallel belts. (Although 
some preferred embodiments have been discussed, it should 
be noted that any number of tentering belts may be used to ]Q 
produce any combination or stretched and relaxed regions 
throughout the adhesive film 34.) 

Yet another alternative embodiment of the present inven- 
tion provides a female fastening component 22 with multi- 
directional stretch. In this embodiment, the adhesive film 34 
may be drawn through the nip formed between a pair of 15 
tensioning rolls (not shown). The tensioning rolls provide 
for machine direction stretching the adhesive film 34 prior to 
being applied to the tentering belts 135, this provides a 
laminate which is elastically extensible in two directions, 
i.e., the machine direction and the cross machine direction. 20 
A laminate which is elastically extensible in the machine 
direction and methods of forming such a laminate are 
described in greater detail in U.S. Pat. No. 5,032,120, 
entitled "Disposable Absorbent Article Having Improved 
Leg Cuffs", issued Jul. 16, 1991, to Mary E. Freeland and 25 
Patrick J. Allen, which is incorporated herein by reference. 
Method of Making a Tri-laminate Embodiment 

The above-described method of producing a female fas- 
tening component comprising a single nonwoven web 30 
joined to the first surface 31 of the elastomeric adhesive film 30 
34 can also be used to produce a tri -laminate female fas- 
tening component comprising a nonwoven web 30, joined to 
the first surface 31 of the backing 34 and a second lamina 80 
joined to the second surface 33 of the backing 34. As 
described above, the nonwoven web 30 and the backing 34 35 
are joined to form the laminate 90. However, when the 
laminate 90 exits the nip between combining rolls 124, the 
exposed face of the adhesive backing 34 is not deactivated 
as described above. Rather, as shown in FIG. 14, the 
laminate 90 is allowed to remain on the tentering belts 135 40 
as the tentering belts 135 move from the diverging end 144 
of their cycle toward the converging end 146 of their cycle. 
Alternatively, as is shown in FIG. 15, the laminate 90 may 
be transported to the separate converging belts 158. In either 
case, the laminate 90 may be partially or fully relaxed prior 45 
to application of a second lamina 80. 

The second lamina 80 is provided by the additional 
process module 113, as is shown in FIGS. 14 and 15. The 
second lamina 80 is taken from the unwind roll 150 and 
preferably passes through the S-wrap tensioning roll 152 to 30 
provide for proper tensioning and prevent puckering or 
bunching of the lamina 80. Guide roll 156 guides the second 
lamina 80 into the combining rolls 1612. If necessary, a 
tracking system, not shown, as is commonly utilized and 
known in the art, may be employed in the process module 55 
113 to optimally track and adjust the second lamina 80 into 
the combining rolls 162. 

After the laminate 90 comprising the nonwoven 30 and 
the elastomeric adhesive backing 34 exits the converging 
belts 158. the second surface 33 of the adhesive backing 34 60 
is brought into contact with the second lamina 80. The 
laminate 90 and the second lamina 80 are passed through the 
nip of combining rolls 162 under sufficient pressure for the 
adhesive 34 to adhere to the lamina 80, thus forming the 
tri- laminate female fastening component 100. 65 

In a preferred embodiment, the second lamina 80 is joined 
to the adhesive backing 34 after the laminate 90 has been at 
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least partially, yet not fully relaxed. (This creates a tri- 
laminate with the characteristics and benefits described 
above with respect to one alternative embodiment of the 
present invention as shown in FIG. 6.) Preferably, the second 
lamina 80 is joined to the adhesive backing 34 after the 
laminate 90 has been relaxed such that the lateral dimen- 
sions of the laminate 90, after converging, is between about 
90% and about 50% of the lateral dimensions of the lamina 
22 when fully stretched. In an especially preferred embodi- 
ment, the second lamina 80 is joined to the adhesive backing 
34 after the laminate 90 has been relaxed such that the lateral 
dimensions of the laminate 90, after converging, is about 
70% of the lateral dimensions of the laminate 90 when fully 
stretched. However, embodiments are contemplated wherein 
the second lamina 80 is joined after the laminate 90 is 
completely relaxed, or while the laminate 90 is fully 
stretched. 

After the tri-laminate 100 has been formed, as described 
above, the tri-laminate 100 may be adhered to an absorbent 
article or any other desired object The process of forming 
the tri-laminate 100 leaves exposed the portions of the 
second surface 33 that were adhered to the tentering belts 35. 
Thus, the portions of the second surface 33 of the adhesive 
film that were adhered to the tentering belts 35 can be used 
to join the tri-laminate 100 to any desired object without the 
use of any additional adhesive. 

While particular embodiments of the present invention 
have been illustrated and described, it would be obvious to 
those skilled in the art that various other changes and 
modifications can be made without departing from the spirit 
and scope of the invention. It is therefore intended to cover 
in the appended Qaims all such changes and modifications 
that are within the scope of this invention. 

What is claimed is: 

1. A method of manufacturing an elastomeric female 
fastening component capable of engaging a complementary 
male fastening component, the method comprising the steps 
of: 

(a) providing a first lamina in a machine direction, said 
first lamina comprising an elastomeric, pressure-sensi- 
tive adhesive film having a first adhesive surface and a 
second adhesive surface opposed to said first adhesive 
surface, a relaxed orientation and an elongated orien- 
tation; 

(b) contacting at least a first region of said second 
adhesive surface of said first lamina with a first belt to 
adhere said first region to said first belt and contacting 
at least a second region of second adhesive surface of 
said first lamina with a second belt to adhere said 
second region to said second belt, said first region being 
spaced apart from said second region; and 

(c) diverging said first belt and said second belt such that 
said first lamina becomes stretched in a cross machine 
direction which is generally perpendicular to said 
machine direction said second adhesive surface being 
of such an adhesive nature that said film is retained on 
said belts during diverting without additional securing 
means, said first lamina being stretched from said 
relaxed orientation to said elongated orientation; 

(d) contacting a second lamina comprising a nonwoven 
web with said first adhesive surface of said first lamina 
in said elongated orientation, thereby joining said sec- 
ond lamina and said first lamina to form a laminate; and 

(e) relaxing said first lamina such that said second lamina 
is shirred to form catching regions capable of entan- 
gling the hooks of a complementary male fastening 
component. 
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Z The method of claim 1 wherein said elastomeric 
adhesive is extruded onto a release surface to form said first 
lamina. 

3. The method of claim 2 wherein said release surface 
comprises a forming belt. 5 

4. The method of claim 1 comprising two diverging belts. 

5. The method of claim 4 wherein said belts rotate 
continuously about at least a pair of pulleys, one of such 
pulleys defining a converging end and the other pulley 
defining a diverging end. 

6. The method of claim 5 wherein step (e) of relaxing said 
laminate comprises allowing said first region and second 
region of said first lamina to remain adhered to said first belt 
and said second belt as said belts move from said diverging 
end toward said converging end, thereby converging said 
laminate. 15 

7. The method of claim 1 comprising a multiplicity of 
belts. 

8. The method of claim 7 wherein said multiplicity of 
belts comprises at least a first belt, a second belt, and a third 
belt, wherein said first region of said second surface of said 20 
first lamina contacts said first belt, said second region 
contacts said second bell and a third region contacts said 
third belt, said first belt diverging from said second belt at a 
rate different from the rate at which said second belt diverges 
from said third belt so as to produce regions of differential 25 
stretching in said first lamina. 

9. The method of claim 7 wherein said multiplicity of 
belts comprises at least a first pair of belts and a second pair 
of belts, each of said belts contacting a different spaced apart 
region of said second surface of said first lamina, wherein 
said first pair of belts diverges at a different rate than said 
second pair of belts so as to produce regions of differential 
stretching in said first lamina. 

10. The method of claim 7 wherein said multiplicity of 
belts comprises at least a first pair of diverging belts and at 
least one pair of parallel belts, each of said belts contacting 35 
a different spaced apart region of said second surface of said 
first lamina so as to stretch said first lamina between said 
diverging belts and allow said first lamina to remain relaxed 
between said parallel belts. 

U. A method of manufacturing an elastomeric female 40 
fastening component capable of engaging a complementary 
male fastening component, the method comprising the steps 
of: 

(a) providing a first lamina in a machine direction, said 
first lamina comprising an elastomeric, pressure- sensi- 45 
tive adhesive having a first adhesive surface and a 
second adhesive surface opposed to said first adhesive 
surface, a relaxed orientation, and an elongated orien- 
tation, and a path of response along which said lamina 
contracts from said elongated orientation to said 50 
relaxed orientation; 

(b) contacting a first region of said second adhesive 
surface of said first lamina with a first belt to adhere 
said first region to said first belt and contacting at least 55 
a second region of second adhesive surface of said first 
lamina with a second belt to adhere said second region 

to said second belt, said first region being spaced apart 
from said second region; and 

(c) diverging said first belt and said second belt such that 50 
said first lamina becomes stretched in a cross machine 
direction which is generally perpendicular to said 
machine direction, said first lamina being stretched 
from said relaxed orientation to said elongated orien- 
tation; £5 

(d) contacting a second lamina comprising a nonwoven 
web with said first adhesive surface of said first lamina 



in said elongated orientation, thereby joining said sec- 
ond lamina with said first lamina to form a laminate; 

(e) partially relaxing said first lamina such that said 
second lamina is shirred to form catching regions 
capable of entangling the hooks of a complementary 
male fastening component; and 

(0 placing a third lamina in contact with said second 
adhesive surface of said first lamina while in said 
partially relaxed state thereby joining said third lamina 
to said first lamina to form a laminate. 

12. The method of claim 11 wherein said elastomeric 
adhesive is extruded onto a release surface to form said first 
lamina 

13. The method of claim 12 wherein said release surface 
comprises a fonning belt 

14. The method of claim 11 comprising two diverging 
belts. 

15. The method of claim 11 comprising a multiplicity of 
belts. 

16. The method of claim 15 wherein said multiplicity of 
belts comprises at least a first belt, a second belt, and a third 
belt, wherein said first region of said second surface of said 
first lamina contacts said first belt, said second region 
contacts said second belt and a third region contacts said 
third belt, said first belt diverging from said second belt at a 
rate different from the rate at which said second belt diverges 
from said third belt so as to produce regions of differential 
stretching in said first lamina. 

17. The method of claim 15 wherein said multiplicity of 
belts comprises at least a first pair of belts and a second pair 
of belts, each of said belts contacting a different spaced apart 
region of said second surface of said first lamina, wherein 
said fast pair of belts diverges at a different rate than said 
second pair of belts so as to produce regions of differential 
stretching in said first lamina. 

18. The method of claim 15 wherein said multiplicity of 
belts comprises at least a first pair of diverging belts and at 
least one pair of parallel belts, each of said belts contacting 
a different spaced apart region of said second surface of said 
first lamina so as to stretch said first lamina between said 
diverging belts and allow said first lamina to remain relaxed 
between said parallel belts. 

19. The method of claim 14 wherein said belts rotate 
continuously about at least a pair of pulleys, one of such 
pulleys defining a converging end and the other pulley 
defining a diverging end. 

20. (Amended) The method of claim 19 wherein step (e) 
of relaxing said laminate comprises allowing said first 
region and second region of said first lamina to remain 
adhered to said first belt and said second belt as said belts 
move from said diverging end toward said converging end, 
thereby converging said laminate. 

21. The method of claim 11 wherein step (c) comprises 
partially relaxing said first lamina such that said first lamina 
is caused to contract along said path of response to between 
about 50 percent and about 90 percent of said elongated 
orientation. 

22. The method of claim 11 wherein step (e) comprises of 
partially relaxing said first lamina such that said first lamina 
is caused to contract along said path of response to between 
about 60 percent and about 80 percent of said elongated 
orientation. 

23. The method of claim 11 wherein step (e) comprises of 
partially relaxing said first lamina such that said first lamina 
is caused to contract along said path of response to about 70 
percent of said elongated orientation. 

24. The method of claims 1 or 11 further comprising the 
steps of elongating said first lamina in said marhinp cfirec- 
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lion prior to step (d) which includes contacting a second 25. The method of claim 1 farther comprising step (1) 

lamina with said first adhesive surface of said first lamina to placing a third lamina in contact with said second adhesive 



r i • . * * i ■ . • i »* it . surface of said first lainma, thereby joining said third lamina 

form a laminate, such that said laminate is elastically exten- tft ^ H first |n fnrm a lamin; , fp 

sible in said machine direction and at least one other 

direction. 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 5,547.531 

DATED August 20, 1996 Page 1 of 2 

INVENTORY) : ALLEN, ETAL 

It is certified that error appears in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 



Column 1, line 20, "clothing disposable" should read clothing, disposable-. 

Column 1, line 50, "can he easily" should read —can be easily—. 

Column 2, line 25, "6hers" should read -fibers-. 

Column 3 t line 32, "backing, The" should read -backing. The-. 

Column 3, line 34, "is in it" should read —is in an-. 

Column 3, line 45, "comprising the steps" should read -comprising the steps of:—. 

Column 4, line 1 7, "view or" should read —view of-. 

Column 4, line 1 7, "component or" should read -component of—. 

Column 5, tine 9, "phiraity or " should read —plurality of—. 

Column 5, line 51, "imply" should read —simply—. 

Column 6, line 30, "filaments 35" should read -filaments 36-. 

Column 7 f line 20, "COP-OVON" should read -COROVON-. 

Column 7, line 21, "Cotoran " should read —Corovin-. 

Column 7, line 58, "On general" should read —(In general—. 

Column 9, line 37, "shirting" should read —shirring—. 

Column 9, line 59, "which ate " should read —which are—. 

Column 10, line 37, "a "lap joint", (The" should read -a "lap joint". (The-. 

Column 10, line 50, "remains in" should read —remains intact.—. 

Column 11, line 1,"S5" should read -85-. 

Column 11, line 25, please place quotation marks around the words "partially relaxed" 
Column 11, line 57, "knob" should read -known-. 
Column 12, line 36, "previous" should read -pervious-. 
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DATED August 20, 1996 

INVENTORY) : ALLEN, ET AL 

it is certified that error appears in the above-identified patent and that said Letters Patent 
is hereby corrected as shown below: 



Column 13, line 22, "ere" should read -are-. 

Column 13, line 30, "Well" should read -Weil-. 

Column 13, line 61, "Form" should read -form-. 

Column 14, line 12, "11.4" should read -8.4-. 

Column 14, line 35, "tenterlag" should read —tentering-. 

Column 14, line 44, "tenterlag" should read —tentering-. 

Column 14, line 57, "Co, of should read -Co. of-. 

Column 15, line 31, "Corpotation" should read -Corportion-. 

Column 15; line 42, "pans" should read -parts-. 

Column 17, line 5, "tun" should read -run-. 

Column 17, line 11, "combination or" should read -combination of-. 

Column 20, line 32, "fast" should read -first-. 
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